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FIELD INVESTIGATION REPORT 



Introduction 

The Montana Department of Transportation (MOOT) contracted Fugro-BRE to develop 
performance characteristics of flexible pavements in Montana and use these characteristics 
in the development of deterioration/performance models. A comprehensive performance 
monitoring and laboratory-testing program is currently underway to accomplish this 
objective. 

Currently, ten additional sites in Montana have been added to the Long Term Pavement 
Performance (LTPP) sites from Montana and the surrounding States for this study. Field 
investigation work was required for these sites to develop a better understanding of the 
pavement layer structure and material properties. 



Field Investigations 

In April 2002, a team comprised of personnel from Fugro-BRE, Parsons Brinckerhoff (PB) 
and MDOT staff conducted field investigations on the ten additional Montana sites added 
to this study. The team consisted of Weng On Tam and Brian Killingsworth from Fugro- 
BRE; Brian Schlauch from PB; and Greg Zeihen, Dan Mayberry, Sam Mitchell, John 
Winfield and Ray Nydegger from MDOT. 

A summary of the materials sampled can be found in the field reports for each site in 
Appendices A through J. Table 1 shows the testing schedule and Appendix location for the 
ten sites. 

Table 1 Testing Schedule and Appendix Location of the Ten Additional Sites 



Site 


Roadway 


Date 


Appendix 


Silver City 


S-279 


April 15,2002 


A 


Beckhill/Deerlodge 


1-90 


April 16,2002 


B 


Perma 


S-382 


April 17,2002 


C 


Condon 


P-83 


April 18,2002 


D 


Hammond 


N-23 


April 23, 2002 


E 


Wolf Point 


P-25 


April 24, 2002 


F 


Fort Belknap 


P-1 


April 25, 2002 


G 


Roundup 


N/P-14 


April 30, 2002 


H 


Lavina 


N/P-14 


May 1,2002 


I 


Geyser 


P-57 


May 2, 2002 


J 



Twenty-foot bores were conducted to determine the layer thickness information as well as 
to check for the presence of a shallow rigid layer that may affect the backcalculated 
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pavement moduli. Two ten-inch diameter asphalt concrete cores were taken to determine 
mix design properties from the asphalt concrete mixture. These include the air void 
content, gradation, and asphalt binder viscosity. Twelve six-inch asphalt concrete cores 
were taken to determine material properties for use in performance prediction. 

To characterize the underlying layers, cores of the cement-treated bases were taken to 
determine their properties (compressive strength and elastic modulus), and samples of the 
unbound layers were taken to determine their resilient modulus and moisture content. 



Laboratory Materials Testing 

Laboratory materials tests will be performed to measure the properties needed for the 
distress prediction models. Testing on the samples recovered from the field investigation 
will be conducted at Fugro and AAT (Advanced Asphalt Technologies). A AT will conduct 
the mixture performance tests in their laboratory in Sterling, Virginia. Fugro will conduct 
all the other tests in the laboratories in Austin and Houston, Texas. Table 2 shows the 
testing schedule for materials from the ten sites. 



Annual Monitoring Program 

The annual monitoring program will be consistent with the Long Term Pavement 
Performance (LTPP) program except a higher frequency of data collection will be 
implemented for this project. The annual monitoring project will include Falling- Weight 
Deflectometer (FWD) tests, condition surveys to identify and measure the types and extents 
of distress at the site, ride quality, and rut depths (determined by transverse profiles). 

Deflection Testing. The first round of deflection testing was conducted in October 2001 
and the second round in April 2002. A summary of the deflections measured for each site 
during the first round of testing can be found in the appendices. The project team is 
processing deflections from the second round of testing. With pavement layer thicknesses 
determined from the field investigation in April 2002, Fugro-BRE will use backcalculation 
procedures to determine the pavement layer moduli for the test sections. 

Profile Testing. The first round of profile testing was conducted in October 2001. The 
resulting International Roughness Indices (IRI) for each of the sections are summarized in 
the appendices. 

Manual Distress Survevs for each of the sites were conducted using the LTPP Distress 
Identification Manual. Several of the sites had chip seals and showed relatively little 
distress. 
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Table 2 Laboratory Materials Testing Plan for the Ten Additional Sites 



Materials Test 


10 to 12-inch 
Cores 


4 to 6-inch 
Cores 


Cement 
Treated 
Base 


Aggregate 

Base& 

Subbase 


Subgrade 
Soil 


Rice or Maximum 
Specific Gravity 


V-2 










Bulk Specific Gravity 




V-12 








Extract Asphalt 


V-2 










Gradation of HM A 


V(') 










Viscosity 


V(^' 










Repeated Load 
Resilient Modulus 




y(3) 




V^^-) 


7(5) 


Indirect Tensile 
Strength & Failure 
Strain 




V(^' 








Creep Compliance 




^(4) 








Compressive Strength 






V-4 






Elastic Modulus 






V-4 






Moisture Contents 










V - 2 Borings 


^^^ The gradation of the HMA mixtures is only needed for those projects where the construction files do not have this 

information. If the gradation is available, gradation tests do not need to be performed. 
^^^The viscosity is to be performed on the extracted asphalt at three temperatures - 275, 140, and 70. 
^^^The resilient modulus is to be measured on specific cores and then followed by the indirect tensile strength test. Six 

cores (3 from the wheel path area and 3 from the between wheel path area) will be tested. Two cores will be tested 

at 40, two at 60, and two at 80 °F. The LTPP protocols for the resilient modulus and indirect tensile strength testing 

will be followed. 
^"^^The creep compliance testing for low temperature characterization will be conducted on 6 cores. Two cores will be 

tested at a -20, two at -10, and two at ''C, in accordance with the LTPP test protocols. The creep compliance tests 

will be followed by the indirect tensile strength test at each temperature in accordance with the LTPP protocol. 
^^^Two test specimens will be compacted and tested from each site for the aggregate base materials and subgrade soils. 

These repeated load resilient modulus tests will be performed in accordance with the LTPP test protocols. 



Summary 

This report compiles the field investigation work conducted by the project team in April 
2002 as well as the raw data collected from the first round of manual distress surveys, 
deflection testing, and profile testing. The appendices contain the field data collected from 
each of the ten sites. Each appendix contains the location, pavement structure, summary of 
materials sampled, bore logs, distress survey maps and summary, FWD deflections, and 
profile data for one site. 

The materials testing plan is being finalized, and preparations for testing the samples are 
underway. Quality control checks are being conducted on the manual distress surveys, 
FWD deflections, profile data, and any necessary post-processing is underway. All the 
results from the materials testing and annual surveys will be used in the local calibration of 
the 2002 Guide models for Montana. 
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APPENDIX A 
SILVER CITY 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Silver City 


Longitude: 


112"11'W 


Lattitude: 


46^45' N 



I Pavement Structure | 

Date: Marcli 2002 







Thickness, in 




Layer # 


IVIaterial Type 


Before 


After 


Average 


Commets 


1 


ACP 


5.1 


4.7 


4.9 


Chip Seal 


2 


Base 


7.0 


7.0 


7.0 


Dark Brown Sandy Clay 


3 


Subgrade 


- 


- 


- 


Gravelly Clay 



I Materials Sampling | 

Date: 4/15/02 



Material Type 


Quantity 


Comments 


ACP 


14 cores 


2-10" & 12-6" cores 


Base 


2 bags 


2 additional bags 


Subgrade 


7 bags 


1 split spoon 



ooBjr-iiirsr ^frjxiji CUUa 

FIELD MA,TERIAL SAMPLING 

• AND FIELD TESTING SSRP ASSICNEB ID 

LTPP EXPERIMEN T ^.■7... r.-^ys^ ROUTE/HIGHWA Y S-2 7^ Lane 



SHRP R£GION_ 
STAT E hT 



SAMPLEAEST: (a) Before Sectio n v^»/ (b) After Section 



LOG OF SHOTTLDER PROBE 



OPERATO R A^ /^a^ EQUIPMENT USED 

AUCERING DATE ^ - /s- - 02. LOCAHOK STATION: fifi- c, 

TOP OF ROCK BASED ON: OFFSET: 

NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED "By'sAR 



Direction___vuj 

FIELD SET NO.^ 

DCG SSEET: OS 



SHEET NUMBER L-OF_ / 

AUGER PEDSE NUMBER 



feet from "/s 



Scale Depth from 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



Kateria.1 Description 



.y.o^ 



r 



lor- M h 



'4S^ Cfittr-^ A 



J/r k^ 






Material 
Code 



i T Off ^ T-avellt< c 



L 



c^o^se L^ ^^^^^1 . 



nf i, 



^n 



^ j^a 3/el/u> c /o 



c ^^v-'s-t ^ -^ :r '^ " u' c.'/ 



I'^ h^^ J- ^-^7/.^,'.,^^ 



SEFUSAL VHEIS 20 FEET (7/N) :_M 



DEPTH TO JSEFUSAL: 



(FEET) 



CERTIFIED 



Crew Chief, Contractor 
Affiliation: /V^ 7^ 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YSAR 

. -19 

Date 



Form S05/April 1990 



SHRP REGION^ 
STATE N T' 



oajsjr-ujirx STiiXfi CODE 

PIZLD MATERIAL SAHPLING 

_____ AND FIELD TESTING SffJJP ASSIGNED ID 

LTPP EXPERIMEN T r.v^.^ ^,v. ^u/\ ROUTE/HIGHWAY 5j-£7f^ Lane 
SAMPLE/TEST: (a) Before Section 

^ - C "A:ff>a/T- ' LOG ^ SHODLDER PROBi; 

OPERATO R D^,„ /I, EQUIPMENT USED 



Directio n w^y 



(b) After Section sy -rz FJ£1D SET No'. 



AUGESISG DAT E 4 - /sr • cs. LOCATION STATION: 
TOP OF ROCK BASED ON: OFFSETr 



DCG SHEET: 08 
SHEET NUMBER / OF / 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAR.' 



AUGER PSDSE NUMBER_ 
feet from °/s 



Scale 
ffeet> 



10 



11 



12 



13 



14 



Depth from 
Surface fFeet) 



HateriAl Description 



"V:zl 



Material 
Code 



Bose Co-ri, 



-y bf-n Si"itft4 ri 



«f f.***'*^/ 



'J^S^' 



vT. £" 






Su k^r* J-^ 



<Jjhhr<^: Si^^j^fj^ c/l 



Inr r^^ l,. 



^'^ fy^i^c/J^ c/i( 



It' if/-^ ^^'='^'•7 ^C-'rti^af 



C^^^^^ LS €SS^aU ^^.r^^l 








~ "' lb .0 — 






15 


• 










16 




17 




18 




19 




20 





SEFUSAL WITHIN 20 FEET (T/N) : A/ 



DEPTH TO EEFUSAL: 



(FEET) 



CERTIFIED 



Crew Chief, Contractor 
Affiliation; AiJOr 



VESXTLED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

- .19__ 

Date 



Form S05/Aprxl 1990 



Project No._Oao<:2| 



Project Name , R g < ,\3 lecL ^ P^n \ 

\ ^"^^^ ^^5. No; cL^:^.nH^x3 
' Driller y^?^Vt3g^tf>^.V CrewSifLiS^ 

Dateia^iiSjHjl Drill . <;; ^0 

Drilling Method - Augers. 

Elev 



— Control No._SAm^ 



Sta. ;^/S.L^gl;e <;'^Y 



Hole No. 
— - CSeotech^aM-^ 




Shelbys 

.Casing ^^size^ 

Water Level 

^^^^-^- ■ Pipe Installed, 



# Bag Samples. 



ZBit ./r'OAf.-f 



Comments ; 







' -^-^'^ Saws).5Y gift. 



SPT/.Q^^J^PYp 



££1. 



./•^■"cg^,^^ /Jo (^QU/CJ^'?^ 



^€r V'O 



/^^ Co^iU^-g 



RATE f 







Project No, 



Project Name fie^ ^/y/^ClV Ptoy^ ^ 
^ Core Log. No, (1^> 3> / *-f-6«^ Hole No. 

Drille r rf\ ll\ i t^ £ ^iL'i Cre w S/Vv^-w 
DateduiSiO^ Drill S^v^CO Shelbys. 



Control No. OfiyOSX 
— Sta. 






# Bag Samples 



i '•v 



Drilling Method - Augers 6 
Elev. ^ Water Level. 



.Casing.. 



-/Size. 



_/Bit F^<, 



Pipe Installed. 



Comments : 



s«jBss»ss»ss:aax3s:-»-B,sBasaa»S3Bss«s:assasasaa3ts 



asassssasssss 



0.0- M^^vUicI- fi.^ 


SPT /SHELBYS 


PS I 


RATE 


6 I?60a| Saa^QY 


0.7 


6a u 




(&<?i^ui:k 


/-o-c^.S 


SS V 


^flt 


o?0.0 


<i7S- Vo 


s% V 


-4 A<, 


^Of^ 










^f/llcj>^4<i 


cPO /Oo 


5"'^M-7« 








































^-••' 


' 
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Location: Silver City 
Longitude: ~112"11'W 
Lattitude: 46^45' N 



I SHEET 1 : DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DA YA^EAR) 

SURVEYOR 1 : WT SURVEYOR 2: 



4/15/02 



BS 



DISTRESS TYPE 



CRACKING 



SEVERITY LEVEL 



LOW MODERATE 



HIGH 



3 

4 



FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
(SQUARE METERS) 

EDGE CRACKING (METERS) 

LONGITUDINAL CRACKING 



0.0 


0.0 


0.0 



0.0 


0.0 o.ol 



0.0 0.0 


0.0 



4a. Wheelpath (Meters) 
Length Sealed (Meters) 

4b. Non-Wheelpath (Meters) 
Length Sealed (Meters) 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 












0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



7 PATCH / PATCH DETERIORATION 

(Nunnber) 
(Square Meters) 



8 



Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Silver City 
Longitude: 112"11'W 



Lattitude: 46^5' N 



I SHEET 2; DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DA YA'EAR) 4/I5/O2 
SURVEYOR 1: WT SURVEYOR 2: gs 



S EVERITY LEVEL 
DISTRESS TYPE j^^A 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 



10 


SHOVING 
(Number) 
(Square Meters) 


SURFACE DEFECTS 


11 


BLEEDING 
(Square Meters) 


12 


POLISHED AGGREGATE 
(Square Meters) 


13 


RAVELING 
(Square Meters) 


MISCELLANEOUS DISTRESSES 


14 


LANE-TO-SHOULDER DROPOFF - 


15 


WATER BLEEDING AND PUMPING 

(Number) 

Length of Affected Pavement 

(Meters) 



16 OTHER (Describe) Recently chip sealed. Raveling of chip seal is 

the only distress. "" " '~ 



0.0 



0.0 



0.0 



237.5 



0.0 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Silver City 

112^11' W 

46^45' N 



FWD Data 



Test Date: 



10/7/01 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


4.9 


2 


Base 


7.0 


3 


Subgrade 


- 



station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


7.16 


7.27 


6.07 


5.19 


4.07 


3.13 


1.96 


1.29 


0+00 


9.63 


9.98 


8.44 


7.19 


5.66 


4.39 


2.73 


1.81 


0+00 


12.07 


12.50 


10.63 


9.12 


7.20 


5.59 


3.48 


2.27 


0+00 


15.49 


16.19 


13.59 


11.68 


9.29 


7.22 


4.48 


3.02 


0+50 


7.02 


7.08 


5.74 


4.76 


3.59 


2.70 


1.64 


1.07 


0+50 


9.61 


9.69 


7.96 


6.64 


5.01 


3.78 


2.28 


1.49 


0+50 


12.00 


12.12 


9.95 


8.37 


6.39 


4.80 


2.93 


1.94 


0+50 


15.40 


15.57 


12.86 


10.84 


8.32 


6.25 


3.83 


2.59 


1+00 


6.96 


6.64 


5.39 


4.50 


3.46 


2.60 


1.62 


1.11 


1+00 


9.54 


9.18 


7.54 


6.32 


4.84 


3.65 


2.27 


1.53 


1+00 


11.96 


11.54 


9.45 


7.98 


6.19 


4.65 


2.95 


1.91 


1+00 


15.34 


14.81 


12.23 


10.34 


8.07 


6.12 


3.80 


2.54 


1+50 


6.95 


6.72 


5.51 


4.64 


3.62 


2.76 


1.70 


1.16 


1+50 


9.65 


9.35 


7.79 


6.56 


5.12 


3.94 


2.50 


1.62 


1+50 


11.88 


11.45 


9.66 


8.14 


6.36 


4.95 


3.10 


2.10 


1+50 


15.36 


14.89 


12.47 


10.61 


8.30 


6.49 


4.09 


2.74 


2+00 


6.98 


7.86 


6.50 


5.39 


4.04 


3.02 


1.81 


1.22 


2+00 


9.55 


10.71 


9.02 


7.46 


5.69 


4.24 


2.55 


1.63 


2+00 


11.91 


13.42 


11.30 


9.44 


7.14 


5.40 


3.26 


2.14 


2+00 


15.41 


17.41 


14.69 


12.32 


9.41 


7.13 


4.34 


2.90 


2+50 


6.95 


6.37 


5.21 


4.42 


3.48 


2.66 


1.72 


1.18 


2+50 


9.50 


8.89 


7.35 


6.24 


4.89 


3.77 


2.38 


1.60 


2+50 


12.08 


11.33 


9.41 


8.00 


6.35 


4.87 


3.14 


2.10 


2+50 


15.45 


14.53 


12.20 


10.38 


8.24 


6.32 


4.03 


2.80 



station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


6.96 


6.60 


5.41 


4.58 


3.62 


2.77 


1.76 


1.29 


3+00 


9.53 


9.06 


7.59 


6.37 


5.00 


3.89 


2.54 


1.74 


3+00 


12.07 


11.43 


9.57 


8.16 


6.39 


4.98 


3.21 


2.24 


3+00 


15.42 


14.54 


12.21 


10.47 


8.28 


6.44 


4.17 


2.92 


3+50 


6.97 


7.96 


6.19 


5.06 


3.75 


2.88 


1.81 


1.33 


3+50 


9.50 


10.85 


8.66 


7.06 


5.24 


4.01 


2.53 


1.81 


3+50 


12.00 


13.61 


11.01 


8.98 


6.72 


5.14 


3.25 


2.33 


3+50 


15.56 


17.63 


14.21 


11.56 


8.82 


6.77 


4.33 


2.95 


4+00 


6.94 


6.62 


5.40 


4.53 


3.51 


2.68 


1.68 


1.16 


4+00 


9.54 


9.16 


7.60 


6.31 


4.89 


3.78 


2.40 


1.55 


4+00 


11.99 


11.51 


9.57 


8.05 


6.33 


4.78 


3.04 


2.07 


4+00 


15.31 


14.84 


12.26 


10.36 


8.14 


6.23 


4.03 


2.67 


4+50 


7.00 


6.46 


5.29 


4.47 


3.47 


2.65 


1.68 


1.15 


4+50 


9.53 


8.84 


7.39 


6.25 


4.81 


3.70 


2.31 


1.57 


4+50 


11.99 


11.11 


9.36 


7.86 


6.17 


4.73 


3.04 


1.98 


4+50 


15.41 


14.28 


12.12 


10.21 


8.05 


6.17 


3.90 


2.64 


5+00 


6.95 


7.08 


5.82 


4.88 


3.75 


2.91 


1.86 


1.26 


5+00 


9.60 


9.75 


8.21 


6.86 


5.28 


4.12 


2.63 


1.77 


5+00 


11.93 


12.08 


10.12 


8.55 


6.64 


5.19 


3.32 


2.26 


5+00 


15.30 


15.57 


12.92 


10.98 


8.68 


6.72 


4.24 


2.95 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Silver City 
Longitude: Tr2"11'W 
Lattitude: 46^45' N 



I Profile Data 1 

Test Date: 10/16/01 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IR! 


IRI 


ft. 


1 


t. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.16 


0.034 


58 


136 


97 


2+00 


100 


200 


100 


0.15 


0.034 


65 


82 


74 


3+00 


200 


300 


100 


0.16 


0.030 


70 


77 


74 


4+00 


300 


400 


100 


0.15 


0.033 


68 


71 


70 


5+00 


400 


500 


100 


0.16 


0.035 


56 


70 


63 


AVG. 








0.156 


0.0332 


63.4 


87.2 


75.3 


STD. 








0.005 


0.002 


6.148 


27.707 


12.868 



160 

140 

120 

f 100 

I 80 

E 60 

40 

20 





Silver City NW, S-279 
Pass#1 




•IRI 1 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Stcl.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


1 


t. 


ft. 


in. 


in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.15 
0.15 
0.17 
0.16 
0.16 


0.039 
0.047 
0.031 
0.029 
0.033 


106 
73 
73 
47 
53 


145 
95 
73 
68 
72 


125 
84 
73 
57 
62 


AVG. 

STD. 








0.158 
0.008 


0.036 
0.007 


70.4 
23.082 


90.6 
32.192 


80.2 
27.124 










160 

140 

120 






Silver City, S-279 
Pass #2 










~ *Vr.. - - - „ ,. ^. 


1 
j 




S. „...__„^ , 
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i 60 

40 ~ 
1 20 - 
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^^ 


;;;;5;jjjj^ 




-^IRI 1 -IWP 
"*-iRI2-0WP 




^N&— 




-m 






"**'^^5:::3j;3;j,,:.,:,,.,^:;:: 


-A — — 






i 




1+00 


2+00 


3+00 4+00 5+00 

Station (ft) 
Northboynd 





Station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Oev. 


IWP 
IRI 


OWP 
IR! 


AVG. 

IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.16 
0.15 
0.17 
0.16 
0.16 


0.037 
0.041 
0.031 
0.031 
0.034 


82 

69 

71.5 

57.5 

54.5 


140.5 
88.5 

75 
69.5 

71 


111 
78.75 
73.25 

63.25 
62.5 


AVG. 
STD. 








0.157 
0.006 


0.035 
0.004 


66.9 
11.132 


88.9 

29.802 


77.8 
19.809 



E 
c 



160 

140 
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100 

80 

60 

40 

20 





Silver City, S-279 
average - all passes 




■IRI 1 -IWP 
•IRI 2 -OWP 

•IRI -AVG 



1+00 2+00 3+00 4+00 5+00 

Station fft} 
Northbound 



MDT Performance Prediction Models Field Investigation Report 
Fugro-BRE, Inc. August 2002 



APPENDIX B 
BECKHILL/DEERLODGE 



Location: 

Longitude: 

Lattitude: 



Montana Performance Prediction Models Contract 
Field Data Report 



Beckhill / Deerlodge 
112^43' W 



46°28' N 



I Pavement Structure j 

Date: March 2002 







Thickness, in 




Layer* 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


3.9 


4.7 


4.3 


Chip Seal 


2 


Pulverized 


7.2 


9.0 


8.1 




3 


Existing Base 


31.7 


34.5 


33.1 


Dark Brown Sandy Gravel 


4 


Subgrade 


- 


- 


- 


Brown-Gray Clayey Gravel 



I Materials Sampling j 

Date: 4/16/02 



Material Type 


Quantity 


Comments 


ACP 


14 cores 


2-10" & 12-6" cores 


Base 


4 bags 




Subgrade 


7 bags 


1 with 50 blows 



SHRP REGION 
STATE 



:r_ 



FIELD MATERIAL SAMPLING ~~ — 

SAMPLE/TEST: (a) Before Sectio n v^*/ (b) After Section FI ELD SCT TO . 



■^■S'-A 



^/h&j'r 



OPERATOR /)^.. /v. 



LOG OF SHQITLPgR PROBE 
EQUIPMENT USED 



DCff SHEET: 08 



NOTE; SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAr/ 



Depth froma/^f.c 



Material Description 



^^"^^cUi^ Js/L/r 



Material 
Code 



OLO R BcycuB^ fiM% 









-r^rcfl 



-^,0' Ci-f caress Ar 



ItSJ lJL TV l:^'''-" ■"'■'''_ 




EEFUSAL WHEIN 20 FEET (7/N) : 



CERTIFIED 

. (p - Z ^ fkf^-t 

Crew Chief, Contractor 
Affiliation : JJJOT 



VERIFIED AiTO APPROVED 

SHRP Representative 
Affiliation: 



(FEET) 



MONTH-DAY-YEAR 

- -19_ 

Date 



Form S05/April 1990 



SHRP REGION 
STAT E /7r 



BH&p-tTrr STATE CODE 

FIELD MATERIAL SAILING 

AND FIELD TESTING SBSP ASSIGNED ID 



sS^J^fS' ^/r^ ^///^^) ROUTE/HIGHWA Y ^-^^ ' Lan e^.r....) DtrectlSTT:: 

SAMPLEAEST: (a) Before Section_ (b) After Sectio n x^ ^z FIELD SET SoT"^ 



OPERATO R /Q^„ A. 



LOG OF SHQtn.nKR PROBE 
EQUIPMENT USED 



DCG SSEET: 08 

TOP OF ROCK BASED ON; OFFSET: feet from V^ " 

NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAR. 



Scale 



Depth from 
Surface (Feet) 




Materiel Description 



Piqnr /7/X ^f^'--foeJ t2jt 



^^Z'^:-^ "/•^-^:;f /*-^V^C 



Material 
Code 



^^^//JS 



^-l" ^>f S^^c 



\1^ i- Wg^tr /^ . ^ 3r,- oy^ 



: .4 <^l ^i9^^ c( 
















3 -.17; 






SEFUSAL VHEm 20 FEET (7/N) : 



CERTIFIED 

Crew Chief, Contractor 
Affiliation; //Z?7" 



DEBTS TO SEFUSAL: 



(FEET) 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

. -19__ 

Date 



Form S05/April 1990 



Project No. 



Control No. O^O^? 



Project wam^ ^g^gAR<L>^ Pfe.O \ 
• Core Log. No. Cl L- 5- ./^^^Ogl 



. Sta.:_^lMj<_iLlLk 

Hole No. '*' 1 



nate ^li&ICP L n-r-in S-4v»vtC::0 Shelbys # Bag Samples 

Drilling Method - Augers_jB_Casing ^Size ^Bit FL>'t> 

Elev. Water Level 



Pipe Installed. 



Comments : 



n n- p^^ifHi-'A^ d-y 


assssssssssssssss 

.e^PT/SWRLBYS 


PST 


RATE 


SSSES 

1 


fnftmr,. ejL 


0-(o- I'O 


^A<, Sa^- 


iwA. 


<^A^SfV &«.««.»?-CU 


3.0 • ^.^ 


S^ 




v5.<: - ^JLa<y£^ 


6.0 


6fl«G S^ 


:»*H^ 


<;^ii^o 7.»ii«£v 


%,Wi.k.(ri, Yo 






^/j ^A.A.Uil^L 




c^' 







.50.0 




lOo 


SA>^f 


Sof^ ■ 






























' 





































Project No.. 



Project Name <R£SFA<C»1 r^^A 
Core Log, No. CiL-3^ ](p-0<L 



Control No._8^J 

_ 5ta.: G^<^K (irJ^V 

Hole No. ^ 



Drille r //l^YtSE^^X rrev ^0K>O ^Av^ Geotec h/nR£r>) "^ U^>«Oc., G v^ 

Date ^ 1^4 1^^ Drill 3' ^CQ Shelbys # Bag Samples 

Drilling Method - Augers ft Casing ^Size /Bit ^^<. 

Elev. Water Level Pipe Installed 



ss= = assss:sss 

Comments : 



0.0- (^sAn^Af^k 0',(* 


gPT/SHELBYS 


PS I 


ss:=sss=s=:s===: = 

RATE 


A<lA\J€i. i^fe' SVt-AJ^t 


<ff,o Bnc 


SA«.y»*,iP 




b « iA<i»€L- vA& -Coh*)* ir 


^S St^u 


<i^mPt.^ 




6.S CA-.^te£ &«^ 


S.0- V-S 


S£ 




SftA»t»^ (o «.«^»6 1- 


•V.v ^rt{. 


Saw^c^ 




^0.0 


5". 7 5^t 


^»vmi*iwtS 




Bot^. 


"b(^S:t->.CD 


To ^0" 






^o Srt 


































- 





























Location: 



Longitude: 112"43'W 
Lattitude: 46^28' N 



Montana Performance Prediction Models Contract 
Field Data Report 

Beckliill / Deerlodge 



I SHEET 1 : DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 

SURVEYOR 1 : WT SURVEYOR 2: 



SEVERITY LEVEL 



DISTRESS TYPE 



4/16/02 



BS 



LOW MODERATE HIGH 



CRACKING 

1 



3 

4 



FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
(SQUARE METERS) 

EDGE CRACKING (METERS) 

LONGITUDINAL CRACKING 



0.0 0.0 0.0 



0.0 


0.0 


o.ol 



1 0.0 


0.0 0.0 



4a. Wheelpath (Meters) 
Length Sealed (Meters) 

4b. Non-Wheelpath (Meters) 
Length Sealed (Meters) 

REFLECTION CRACKING AT JOINTS 

TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



Not Recorded 












0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Nunriber) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Beckhill / Deerlodge 

Longitude: 112"43'W 
Lattitude: 46^28' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DAYA^EAR) 4/1 6/02 

SURVEYOR 1: yVT SURVEYOR 2: 



S EVERITY LEVEL 
DISTRESS TYPE ^ 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 



10 


SHOVING 
(Number) 
(Square Meters) 


SURFACE DEFECTS 


11 


BLEEDING 
(Square Meters) 


12 


POLISHED AGGREGATE 
(Square Meters) 


13 


RAVELING 
(Square Meters) 


MISCELLANEOUS DISTRESSES 


14 


LANE-TO-SHOULDER DROPOFF - 


15 


WATER BLEEDING AND PUMPING 

(Number) 

Length of Affected Pavement 

(Meters) 



BS 



0.0 



0.0 



0.0 



0.0 



0.0 



16 OTHER (Describe) Snow plough damage from 225 ft to 250 ft on outer 

wheelpath " ' 
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Location: 

Longitude: 

Lattitude: 



Montana Performance Prediction IVIodels Contract 
Field Data Report 



Beckhill / Deerlodge 
112^43' W 



46"28' N 



FWD Data 



3 



Test Date: 



10/8/01 



Layer 



Station 
ft 



0+00 

0+00 

0+00 

0+00 

0+50 

0+50 

0+50 

0+50 

1+00 

1+00 

1+00 

1+00 

1+50 

1+50 

1+50 

1+50 

2+00 

2+00 

2+00 

2+00 

2+50 

2+50 

2+50 

2+50 



Material 
Type 



ACP 



Pulverized 



Existing Base 



Average 

Thickness 

in. 



4.3 



8.1 



Subgrade 



33.1 



Load 
kips 



7.02 

9.83 

12.49 

15.51 

6.90 

9.79 

12.40 

15.55 

6.89 

9.81 

12.24 

15.55 

6.92 

9.76 

12.29 

15.57 

6.90 

9.81 

12.38 

15.57 

6.90 

9.82 

12.38 

15.62 



Deflection 1 
mils 



4.77 

6.53 

7.88 

9.44 

4.64 

6.23 

7.61 

9.02 

4.97 

6.66 

8.04 

9.77 

4.17 

5.64 

6.76 

8.20 

5.04 

6.73 

8.11 

9.61 

4.87 

6.51 

7.66 

9.07 



Deflection 2 
mils 



3.93 

5.43 

6.54 

7.77 

3.84 

5.25 

6.39 

7.54 

3.99 

5.49 

6.55 

7.92 

3.41 

4.68 

5.67 

6.81 

4.22 

5.83 

6.97 

8.29 

3.89 

5.29 

6.19 

7.41 



Deflection 3 
mils 



3.35 

4.69 

5.54 

7.31 

3.13 

4.24 

5.24 

6.26 

3.25 

4.48 

5.32 

6.48 

2.88 

3.84 

4.72 

5.70 

3.66 

4.93 

5.88 

7.03 

3.19 

4.30 

5.03 

6.00 



Deflection 4 
mils 



2.63 

3.62 

4.50 

5.35 

2.43 

3.26 

4.12 

4.90 

2.49 

3.39 

4.16 

4.96 

2.27 

3.16 

3.75 

4.64 

2.99 

3.96 

4.88 

5.82 

2.31 

3.24 

3.84 

4.65 



Deflection 5 

mils 

2.07 

2.88 

3.52 

4.23 

1.88 

2.61 

3.17 

3.79 

1.86 

2.59 

3.16 

3.81 

1.77 

2.43 

2.98 

3.58 

2.41 

3.30 

3.95 

4.79 

1.71 

2.38 

2.90 

3.48 



Deflection 6 
mils 
1.41 
1.86 
2.31 
2.78 
1.23 
1.76 
2.18 
2.48 
1.20 
1.64 
2.02 
2.48 
1.09 
1.60 
1.88 
2.34 
1.62 
2.27 
2.88 
3.39 
1.03 
1.49 
1.81 
2.19 



Deflection 7 
mils 
0.93 
1.32 
1.60 
1.99 
0.84 
1.18 
1.46 
1.83 
0.81 
1.15 
1.38 
1.73 
0.78 
1.05 
1.32 
1.64 
1.22 
1.68 
2.01 
2.50 
0.78 
1.09 
1.24 
1.59 



station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


6.89 


5.21 


4.25 


3.43 


2.56 


1.84 


1.03 


0.77 


3+00 


9.85 


6.91 


5.75 


4.60 


3.46 


2.55 


1.53 


0.99 


3+00 


12.26 


8.06 


6.71 


5.44 


4.10 


3.05 


1.77 


1.22 


3+00 


15.53 


9.64 


8.04 


6.48 


4.87 


3.66 


2.29 


1.55 


3+50 


6.90 


4.87 


3.89 


3.17 


2.49 


1.84 


1.14 


0.76 


3+50 


9.75 


6.56 


5.33 


4.34 


3.38 


2.56 


1.59 


1.03 


3+50 


12.27 


7.75 


6.31 


5.16 


4.15 


3.10 


1.91 


1.29 


3+50 


15.53 


9.29 


7.56 


6.23 


4.89 


3.77 


2.38 


1.62 


4+00 


6.89 


4.76 


3.88 


3.20 


2.45 


1.80 


1.12 


0.78 


4+00 


9.87 


6.37 


5.25 


4.30 


3.37 


2.52 


1.55 


1.09 


4+00 


12.37 


7.55 


6.23 


5.18 


4.04 


3.06 


1.94 


1.31 


4+00 


15.55 


9.04 


7.40 


6.20 


4.81 


3.67 


2.29 


1.64 


4+50 


6.85 


5.19 


4.14 


3.35 


2.56 


1.80 


1.03 


0.70 


4+50 


9.77 


6.82 


5.52 


4.51 


3.41 


2.49 


1.38 


0.89 


4+50 


12.30 


8.18 


6.58 


5.38 


4.08 


3.02 


1.78 


1.16 


4+50 


15.56 


9.64 


7.81 
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4.86 


3.63 


2.09 


1.39 


5+00 


6.86 
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3.87 


3.15 
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1.73 


1.04 


0.73 


5+00 


9.81 


6.47 


5.30 


4.25 


3.27 


2.40 


1.44 


1.00 


5+00 


12.38 


7.78 


6.36 


5.15 


3.93 


2.94 


1.81 


1.24 


5+00 


15.45 


9.28 


7.56 


6.16 


4.71 


3.55 


2.22 


1.52 
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Mootaria Performance Prediction Models Contract 
Field Data Report 



Location: Beckhill / Deerlodge 

Longitude: 112"43^W 
Lattitude: ^ 46^28^ N 



i Profile Data | 
Test Date: 10/16/01 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IR! 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.02 


0.015 


61 


50 


56 


2+00 


100 


200 


100 


0.02 


0.015 


59 


57 


58 


3+00 


200 


300 


100 


0.01 


0.012 


48 


51 


50 


4+00 


300 


400 


100 


0.04 


0.025 


52 


66 


59 


4+99 


400 


499 


99 


0.03 


0.019 


48 


50 


49 


AVG. 








0.024 


0.017 


53.6 


54.8 


54.2 


STD. 








0.011 


0.005 


6.107 


6.907 


4.698 



iii 



;wi 






160 

140 

120 

100 

80 

60 

40 

20 





Beck Hil!/Deer!odge, 1-90 
Pass #1 



•IRI1 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Eastboyncj 



4+00 



4+99 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 

IRI 


ft. 


ft. 


ft. 


m. 


in. /mi. 




1+00 
2+00 
3+00 
4+00 
5+00 


0' 
100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.05 
0.04 
0.01 
0.04 
0.04 


0.029 
0.023 
0.012 
0.024 
0.021 


53 
64 
41 
51 
45 


57 
64 
51 
56 
50 


55 
64 
46 
54 
48 


AVG. 

STD. 








0.036 
0.015 


0.022 
0.006 


50.8 
8.786 


55.6 
5.595 


53.2 
7.147 



Beck Hill/Deerfodge, 1-90 
Pass #2 




1+00 



•IRI1 -IWP 
■IRI 2 -OWP 
•IRI- AVG 



2+00 



3+00 

Station fit) 
Eastbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth Rut Depth 
Average Std.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.04 
0.03 
0.01 
0.04 
0.04 


0.022 
0.019 
0.012 
0.025 
0.020 


57 
61.5 
44.5 
51.5 
46.5 


53.5 

60.5 

51 

61 

50 


55.25 
61 
47.75 
56.25 
48.25 


AVG. 

STD. 








0.030 
0.012 


0.020 
0.005 


52.2 
7.103 


55.2 
5.227 


53.7 
5.641 



160 
140 
120 
f 100 
80 



c 
E 



60 
40 

20 




Beck Hill/Deerlodge, 1-90 
average - all passes 



•IR11 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station fft) 
Eastbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX C 
PERMA 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Pernfia 


Longitude: 


114^36' W 


Lattitude: 


47^30' N 



I Pavement Structure ( 

Date: March 2002 







Thickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


3.5 


3.1 


3.3 


Chip Seal 


2 


CSB 


3.8 


4.5 


4.1 




3 


Base 


6.0 


6.0 


6.0 


No Information Recorded 


4 


Subgrade 


- 


- 


- 


Brown Sandy Clay with Fine Gravel 



I Materials Sampling j 

Date: 4/17/02 



Material Type 


Quantity 


Comments 


ACP / CSB 


14 cores 


2-10M0-6", 2-4" cores 


Base 


2 bags 


1 aggr.base & 1 CTB 


Subgrade 


8 bags 


1 TBD 



SHRP REGION 
STAT E M r' 



LTPP EXPERIMENT F'.. 



sssstTjiff stats code 

FIELD HATERIAL SAMPLING 

AND FIELD TESTING SHSP ASSIGNED ID, 

Lane 



__ ROUTE/HIGHWA Y S'^SZ 



Direction Ss 



FIELD SETKO. 



SAMPLEAEST: (a) Before Sectio n x^^f (h^ A:gcer s^ri-n^T, 

«r,r,«.mAo r, ,, LOG OP S«QT 7lJ}ER PROBE ~ DCG SSEST^~oS' 

OPERATO R .. _/7.^ y^. EQUIPMENT USE D SHEET NUMBE^ 1^' °' 



AUGESING DAT E^ - /; - a x 
TOP OF ROCK BASED ON 



LOCATION STATION: ,/? fi ^ . 7^ ^ . j^^jm/7FP PSOBENUHBER 
OFFSET:,^ feec fxom ^/s 



NOTE; SHOUUER AUGER PROBE IS AN OPTIONAL I^, AS DIRECTED By'^sSl.' 




SEFUSAL WITEIN 20 FEET (T/N) : 



CERTIFIED 

Crew Chief, Contractor 
Affiliation: /IPT 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



(FEET) 



MONTH- DAY- YEAR 

- -19_ 

Date 



Form S05/April 1990 



SHRP REGION 
STATE hT~ 



SSRS-LITI STATE CODE 

FIELD MATERIAL SAMPLING * *' * 

AMD FIELD TESTIKG SSSF ASSIGNED ID 






OPEgATO R Da^ h. 



lOG OF SBQm.r>gT? PPnTtg 
EQUIPMENT USED 



DCG SHEET: 08 
SHEET NOMBER / OF / 



AUGERING DATE_^^J2_-_o^ LOCATIOK SIATIOfTJTTlF^eJ^^G^^^ 

TOP OF ROCK BASED ON: ««,,««-. J^-ii-LUSl^LJ-ji^ ^(^^^ FSDBE NUMBER 



OFFSET: 



jfeec from "/s 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, ; AS DIRECTED BY sSl." 




SEFUSAL WITEIN 20 FEET (7/N) : 

CERTIFIED 

Crew Chief, Contractor 
Affiliation; /V^T 



DEPTS TO EEFUSAL: 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: ■ 



MONTH-DAY-YEAR 

- -19__ 

Date 



Form S05/April 1990 



Project No. 



Project Name R€^£A<tcA> rfeta.\ 
•.^ Core Log. No. CL-S'^l-O'^i 



Control No. 8^<^ I 



Hole No. 



Driller f^^y^^^^'f Crev TrTok^ Sf^^-^ Geotech ^^J?JA^e^ 01^ L^^^& 

■ Date^ I ^^ I^A Drill ^l w CD- Shelbys # Bag Samples 

Drilling Method - Augers 8^^ Casino iSize /Bit ^^ 

Elev. Water Level_i^±___ Pipe Installed 



as=sa=*sa:cssssa=»sasraaa5-a 

Comments : 



BSSSS=SSS=SSSSSSBSSSSSSSS===S=S 















sssssssssssssss=s=3sssssasssaas. 

0.0-- ASlPfiAlji 0.'7 


ssaasasaasaassataa: 

SPT/SHELBYS 


raasasssssas: 

PST 


RATE 


i S^o^^*) S^J^ ioMis 


.0.7' Si^SL 


SS ^ 


B^L;. 


hO Lft.'t>f %\^^^ 


^a-t'O 


<i^€» 




f^o Cirfyee: 


L£> ^%4. 






moxs-r fo^cv «::ii.T- 


b«-xi.i.£-d 


To oPo^ 




uJ/F^a. 6<!i^i/CjU - 


f^O SAv^fiizL 


s 




^O.O 








6o//t 
















^^^^^ 








\ 








.) 

































Project No., 



Control No. SO<^l 



Project Name k^ S^A^C M- n^pCj /^ ik^v^ 5ta.; /foT^ S^^^^6^ 

Core Log. No. Cl-:S* IQ- CA. Hole No. Q^ 

Drille r f^ i^Ygg <K Y Crev TrgVyO S^y^^ Geotec h uJ>Wb O ^ 

Datel4aj^ Drill S/^Ce3 Shelbys # Bag Samples 

^ ____, Casing. 

Water Level /^ O 



^Size. 



-ZBitF^^ 



Elev.. 



LjXuS. 6//i'»u/^ 



Pipe Ins tall ed_ 



Comments: 



BSSSSSSSSSSSSSSSSSSS 



S = SSSSS = SBS3SS33SSaSSSSSSSaS3S3S 

0.0- ^^p>iA\^-<t.e QiL 


ssssssaassssasssa: 

SPT/SHEIBYS 


sssss=sss=ss: 

PSI 


5s=:asasa:sss=s= = 

RATE 


^.'ui ty? ^^iI^oeu 


i^'' 


SA4;. 




J^.O S<iau;»0 S.i».*( 


J-o 


2/vt, 




iS.^ ^/?cv ^.c-V 


i?.p . 


iAf^ 




i*-yso'«>«. 6*.A(^f>^ 


b(Uf*.fc€b -Tc 


Jo' 




^O.C' 


/Oo S A ««<*»«.* 


C"^. 




<Soi^ 








<. 








\ 






-^ 


1 

















































Location: 



Montana Performance Prediction Models Contract 
Field Data Report 

Perma 



Longitude: 114*36' W 
Lattitude: 47"30' N 


SURVEYORS 


). 




1 SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DA YA'EAR) 
SURVEYOR 1: WT 


4/17/02 
BS 


SEVERITY LEVEL 


DISTRESS TYPE 


LOW 


MODERATE 


HIGH 


CRACKING 

1 FATIGUE CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 


2 BLOCK CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 










3 EDGE CRACKING (METERS) 


0.0 


0.0 


0.0 


4 LONGITUDINAL CRACKING 








4a. Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 










4b. Non-Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 












0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Perma 



Longitude: ~4"36'W 
Lattitude: 47^30' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (IVIONTH/DAYA'EAR) 4/17/02 
SURVEYOR 1: WT SURVEYOR 2: _BS 

SEVERITY LEVEL 



DISTRESS TYPE N/A 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 

(Number) I "o 

(Square Meters) 0£ 

SURFACE DEFECTS 

11 BLEEDING 

(Square Meters) 0^ 

12 POLISHED AGGREGATE 

(Square Meters) OLO 

13 RAVELING 

(Square Meters) 0.0 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 

(Number) | "o 

Length of Affected Pavement 

(Meters) a£ 

16 OTHER (Describe) no distress observed 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Perma 



114^36' W 
47"30' N 



FWD Data 



Test Date: 10/8/01 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


3.3 


2 


CSB 


4.1 


3 


Base 


6.0 


4 


Subgrade 


- 



Station 
ft 


Load 
i<ips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


7.20 


9.95 


8.59 


7.60 


6.40 


5.29 


3.45 


2.34 


0+00 


9.71 


13.45 


11.66 


10.35 


8.69 


7.24 


4.77 


3.22 


0+00 


11.90 


16.22 


14.11 


12.58 


10.57 


8.81 


5.81 


3.95 


0+00 


15.02 


19.97 


17.23 


15.40 


12.92 


10.83 


7.20 


4.87 


0+50 


7.19 


8.93 


7.76 


6.81 


5.67 


4.62 


3.03 


2.07 


0+50 


9.76 


12.03 


10.52 


9.25 


7.70 


6.32 


4.25 


2.84 


0+50 


11.96 


14.58 


12.74 


11.27 


9.39 


7.71 


5.16 


3.49 


0+50 


15.19 


18.05 


15.75 


13.98 


11.58 


9.51 


6.40 


4.35 


1+00 


7.16 


8.07 


6.95 


6.13 


5.16 


4.24 


2.92 


2.00 


1+00 


9.70 


10.95 


9.56 


8.47 


7.10 


5.89 


4.03 


2.81 


1+00 


12.00 


13.25 


11.58 


10.28 


8.58 


7.15 


4.89 


3.40 


1+00 


15.28 


16.47 


14.41 


12.82 


10.71 


8.96 


6.11 


4.26 


1+50 


7.14 


7.03 


6.25 


5.66 


4.91 


4.14 


2.96 


2.08 


1+50 


9.79 


9.66 


8.64 


7.81 


6.79 


5.78 


4.14 


2.92 


1+50 


12.07 


11.81 


10.53 


9.53 


8.26 


7.03 


5.02 


3.56 


1+50 


15.22 


14.70 


13.14 


11.93 


10.32 


8.72 


6.27 


4.46 


2+00 


7.14 


7.80 


6.95 


6.19 


5.27 


4.31 


3.03 


2.09 


2+00 


9.69 


10.67 


9.56 


8.54 


7.29 


5.96 


4.17 


2.92 


2+00 


12.07 


13.06 


11.75 


10.47 


8.92 


7.32 


5.08 


3.55 


2+00 


15.39 


16.60 


14.85 


13.35 


11.36 


9.26 


6.44 


4.53 


2+50 


7.08 


10.24 


8.51 


7.24 


5.78 


4.58 


3.08 


2.07 


2+50 


9.59 


13.82 


11.57 


9.85 


7.89 


6.33 


4.19 


2.81 


2+50 


11.82 


16.76 


13.99 


11.98 


9.67 


7.73 


5.17 


3.47 


2+50 


14.96 


20.48 


17.17 


14.88 


12.00 


9.65 


6.46 


4.37 



station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


7.11 


9.56 


8.11 


7.03 


5.77 


4.65 


3.06 


2.04 


3+00 


9.68 


12.91 


11.07 


9.64 


7.92 


6.41 


4.31 


2.87 


3+00 


11.89 


15.56 


13.27 


11.66 


9.58 


7.79 


5.18 


3.45 


3+00 


15.04 


19.10 


16.49 


14.54 


11.95 


9.72 


6.44 


4.39 


3+50 


7.06 


9.23 


8.08 


7.08 


5.90 


4.77 


3.17 


2.11 


3+50 


9.61 


12.45 


10.93 


9.62 


7.98 


6.49 


4.34 


2.86 


3+50 


11.95 


15.41 


13.49 


11.93 


9.85 


8.05 


5.34 


3.58 


3+50 


15.15 


18.98 


16.77 


14.78 


12.23 


9.99 


6.68 


4.51 


4+00 


7.07 


8.11 


7.03 


6.28 


5.37 


4.45 


3.08 


2.13 


4+00 


9.65 


11.04 


9.61 


8.62 


7.36 


6.13 


4.20 


2.91 


4+00 


12.01 


13.54 


11.83 


10.64 


9.06 


7.55 


5.21 


3.64 


4+00 


14.98 


16.70 


14.59 


13.07 


11.15 


9.32 


6.43 


4.48 


4+50 


7.18 


9.47 


8.06 


6.95 


5.54 


4.38 


2.83 


1.85 


4+50 


9.69 


12.69 


10.91 


9.42 


7.59 


5.97 


3.88 


2.53 


4+50 


11.86 


15.38 


13.24 


11.45 


9.31 


7.29 


4.75 


3.12 


4+50 


15.02 


19.16 


16.47 


14.28 


11.55 


9.15 


5.95 


3.96 


5+00 


7.11 


7.69 


6.61 


5.87 


4.86 


3.93 


2.64 


1.79 


5+00 


9.70 


10.53 


9.14 


8.12 


6.72 


5.47 


3.62 


2.51 


5+00 


11.95 


12.90 


11.23 


9.96 


8.30 


6.71 


4.47 


3.10 


5+00 


15.07 


16.12 


13.98 


12.44 


10.28 


8.33 5.58 


3.85 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Perma 

Longitude: 114^3gW 
Lattitude: 47^30' N 



I Profile Data | 
Test Date: 10/15/01 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRi 


IRI 


ft. 


ft. 


ft. 


in. 


in. /mi. 




1+00 





100 


100 


0.05 


0.025 


111 


111 


111 


2+00 


100 


200 


100 


0.04 


0.02 


47 


57 


52 


3+00 


200 


300 


100 


0.06 


0.023 


55 


81 


68 


4+00 


300 


400 


100 


0.07 


0.022 


47 


74 


51 


5+00 


400 


500 


100 


0.08 


0.023 


52 


86 


69 


AVG. 








0.06 


0.023 


62.4 


81.8 


72.1 


STD. 








0.016 


0.002 


27.382 


19.665 


22.794 



Perma County North, S-382 
Pass#1 




•IRI 1 -!WP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Soutlhbound 



4+00 



5+00 



Station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 

100 
100 
100 
100 


0.04 
0.04 
0.06 
0.07 
0.09 


0.022 

0.019 
0.022 
0.021 
0.023 


112 
48 
55 
48 
56 


97 
66 
82 
77 
75 


105 
57 
69 
63 
66 


AVG. 
STD. 








0.06 
0.021 


0.021 
0.002 


63.8 
27.207 


79.4 
11.415 


71.6 
18.876 



160 

140 

120 

f 100 

I 80 +- 

60 

40 

20 





E 



Perma County North, S-382 
Pass #2 




•IRI 1 -IWP 
■IR12-0WP 
■IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 

Southbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


\n. 


in./mi. 




1+00 





100 


100 


0.05 


0.024 


111.5 


104 


107.75 


2+00 


100 


200 


100 


0.04 


0.020 


47.5 


61.5 


54.5 


3+00 


200 


300 


100 


0.06 


0.023 


55 


81.5 


68.25 


4+00 


300 


400 


100 


0.07 


0.022 


47.5 


75.5 


61.5 


5+00 


400 


500 


100 


0.09 


0.023 


54 


80.5 


67.25 


AVG. 








0.060 


0.022 


63.1 


80.6 


71.9 


STD. 








0.018 


0.002 


27.284 


15.323 


20.803 



Perma County North, S-382 
average - all passes 




■IRI1 -IWP 
•1RI2-0WP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Southbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 
Fugro-BRE, Inc. August 2002 



APPENDIX D 
CONDON 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Condon 



11£4£W 
47"33' N 



I Pavement Structure j 

Date: March 2002 







Thickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


5.5 


5.3 


5.4 


Chip Seal 


2 


Pulverized 


8.8 


9.2 


9.0 




3 


Base 


26.8 


21.5 


24.1 


Dark Brwn Clayey Grvl(some Wooden Frag.) 


4 


Subgrade 


- 


- 


- 


Brwn-Red Sandy Clay w/ Coarse & Fine Grvl 



I Materials Sampling | 

Date: 4/18/02 



Material Type 


Quantity 


Comments 


ACP 


14 cores 


2-10" & 12-6" cores 


Pulverized 


3 bags 


1 split spoon 


Base 


7 bags 


3 split spoon, 1 TBD 


Subgrade 


6 bags 


1 split spoon 



SHRP REGION__ 
STATE H T- 



SHRP-LTPP STATE CODE 
FIELD HATERIAL SAMPLING 

^^^S^^^ ag-iag" "SE C — SHEET NDMBffl/T^-/ 



QFT'aEr: 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY sSl.' 



feat from "/s 



Scale 
ffeetV 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



Depth from 
_Stirfaae fFe&t} 



S" 



Haterial Description 



Fm^ 



' «^/ver' iSC 



Material 
Code 



-1_11"1 



I*- ■'rrww '•-^•— TM-' 






5-2" - 



















fv^ 



e»^ , 






Ck sr'cr i^£ I 



i^ye •• 






^^^ >-->-;.., ^^^VL 



— U,o' 






V . 






Spt^joie S2*\-^^'' 






S(^i^i^(f cf^ Coo'} 



O 










//t^. 




iJi!'^^ ^-2:5.^^^^ 



I'^bci'ff' ^ti^cfjj clat-f ^"--r/caTi 



SEFUSAL WUHIN 20 FEET q/N): hJ DEBTS TO SEFnSAL: 

CERTIFIED ^ VERIFIED AND APPROVED 



(FEET) 



Crew Chief, Contractor 
Affiliation: /^/or 



SHRP Representative 
Affiliation: 



MONTH-DAY-^iEAR 

• .19_ 

Date 



Form S05/April 1990 



SHRf REGION 
STAT E M T 



r..r,T« SHRP-LTPP STATE CODE 

FIELD MA.TERIAL SAMPLING 

AND FIELD TESTING SESP ASSIGNED ID_ 

Lane 



S^m^/T^Z: (a) Before Section (bj^JSTsS^lo ^-CT^^r- ^^^;"— -- 



Direction /t/^ 



LOG OF SHQTTT.nER PROBi; 

EQUIPMENT USED 



OPERATO R Z?^^ A7. 

AUGERUfG DATE 4 - /8 - 02- "ioc^off cr4rT:;57rrr": — 3T- SHEET NUMBE R / Q F 

TOP OF ROCK BA^D-^ ^^ATIOK g^^O^: ^^ ^M^ <- , f • W J ^^G£S P^B£ JTOMBiS 



DCff SSEET: 08 
SHEET NUMBER / QF 



AWi wjT jcvw\jxv jBn,3jiu wci ; OFFSET' -P ^ ^ o 

NOTE: SHOPLDJR AUGER PROBE IS AN OPTIONAL ITEmTaTdIREcSd fif sSl 



Scale 



Depth from 



Material Description 



Material 
Code 




SEFUSAL WITHIN 20 FEET (T/N) 



CERTIFIED 

(?, ^^ f h ^ y) 
Crew Chief, Contractor 
Affiliation; A7 p t 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

_• .19_ 

Date 



Form <?n«;/A-nT-?l loon 



Project No. 



Control No. ffQig | 



Project Name ^^SrAac)L Vo^-^ 
■ , Core Log. No. CL-3,- f^-OQ^ 
' ^"il--^2UlI^£^it:L crew:2^hii,S,i-^ Geotech_o2-«riZ 



«. Sta. r _^0fOO0 aJ 
Hole No. \ 



# Bag Samples. 



Datei/Ullaa Drill . Si >^ot. Shelbys. 

Drilling Method - Augers_Cl__Casing ^size, 

^^^''" : ""^^ ^^^«1 , Pipe Installed 



lBit ^<o'<. 



Comments: 



.==.=.«a=..=B-..^,„.,,,,_^_^__^_^ 



0.0- /VsP|i^iJ-3/, 



SPT/RHgT.BYf? 



a&-^.f 



;>/ fi^L. 



M? V' -^.q 



v^'' >6Ab 



£)r.'(./;g:j, n 



=====«=======a=a==„aa.. 



-ESJL 



.^S. 



s^ 



-RAt;; 



^0 



S^?HvPi.»t 



Control No. gOcg( 



Project No., 

Project Name RTB.S,^^^(Lli ^<gQ,^ Sta.: 0<OAJD<27yO 

Core Log, No. Ci^- Z-o>Q-OCL Hole No. ^ 

Driller ^A^reif^t^-Y Crew ^Toh.^:) - Sa.^ Geotech U^Jrt^G, ^A9 

Date^ I /&( 0^ Drill S."i/v.<LO Shelbys # Bag Samples 

Drilling Method - Augers 6 ' Casing ^size ZBit ^6 ^ 

21ev. : Water Level H,^ Pipe Installed_ 



3SSSSSSS5SSSSSSSS3 

Comments: 









0.0-- As«*t4AiJ-J5^^ 


sasssassssssssass 

SPT /SHELBYS 


aaaassasasaa 
PST 


assssssssssaass 


)ik ^««».a!g; <SA*3bV 
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ss 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Condon 



Longitude: 11 3^44' W 
Lattitude: 47^33' N 


SURVEYOR 2 


>• 




1 SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 
SURVEYOR 1: WT 


4/18/02 
BS 


SEVERITY LEVEL 


DISTRESS TYPE 


LOW 


MODERATE 


HIGH 


CRACKING 

1 FATIGUE CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 


2 BLOCK CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 










3 EDGE CRACKING (METERS) 


0.0 


0.0 


0.0 


4 LONGITUDINAL CRACKING 








4a. Wheelpath (Meters) 


1.6 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 










4b. Non-Wheelpath (Meters) 


15.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



PATCHING AND POTHOLES 

7 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 


0.0 


0.0 


0.0 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Condon 



Longitude: ~13"44'W 
Lattitude: 47"33' N 

I SHEET 2: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DA YA'EAR) 4/18/02 

SURVEYOR 1: WT SURVEYOR 2: BS 



SEVERITY LEVEL 



DISTRESS TYPE N/A 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 
(Number) 
(Square Meters) 

SURFACE DEFECTS 

11 BLEEDING 
(Square Meters) 

12 POLISHED AGGREGATE 
(Square Meters) 

13 RAVELING 
(Square Meters) 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 
(Number) 

Length of Affected Pavement 
(Meters) 



0.0 



0.0 



0.0 



0.0 



0.0 



16 OTHER (Describe) snow plough damage on shoulder stripe throughout 

section 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Condon 

113"44'W 

47^33' N 



FWD Data 



Test Date: 10/8/01 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


5.4 


2 


Pulverized 


9.0 


3 


Base 


24.1 


4 


Subgrade 


- 



Station 
ft 


Load 
l<ips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


6.92 


6.52 


5.26 


4.36 


3.28 


2.49 


1.53 


1.01 


0+00 


9.77 


9.11 


7.49 


6.27 


4.77 


3.62 


2.19 


1.43 


0+00 


12.33 


11.21 


9.25 


7.74 


5.97 


4.54 


2.84 


1.90 


0+00 


15.51 


13.72 


11.28 


9.49 


7.40 


5.62 


3.48 


2.33 


0+50 


6.87 


6.14 


4.99 


4.17 


3.26 


2.46 


1.54 


1.06 


0+50 


9.74 


8.60 


7.00 


5.91 


4.56 


3.50 


2.21 


1.48 


0+50 


12.13 


10.48 


8.58 


7.26 


5.66 


4.34 


2.77 


1.91 


0+50 


15.50 


12.81 


10.50 


8.90 


7.00 


5.36 


3.46 


2.35 


1+00 


6.87 


5.88 


4.67 


3.84 


2.87 


2.14 


1.32 


0.89 


1+00 


9.63 


8.20 


6.58 


5.42 


4.11 


3.07 


1.89 


1.28 


1+00 


12.24 


10.07 


8.20 


6.74 


5.15 


3.87 


2.43 


1.66 


1+00 


15.55 


12.37 


9.99 


8.31 


6.34 


4.83 


3.04 


2.08 


1+50 


6.84 


6.18 


4.96 


4.13 


3.16 


2.37 


1.44 


0.95 


1+50 


9.70 


8.75 


7.10 


5.96 


4.58 


3.46 


2.11 


1.39 


1+50 


12.18 


10.59 


8.69 


7.33 


5.67 


4.30 


2.66 


1.79 


1+50 


15.56 


13.22 


10.77 


9.12 


7.11 


5.40 


3.41 


2.22 


2+00 


6.79 


5.58 


4.48 


3.71 


2.86 


2.15 


1.34 


0.90 


2+00 


9.60 


7.81 


6.40 


5.34 


4.11 


3.12 


1.97 


1.28 


2+00 


12.16 


9.63 


7.89 


6.58 


5.13 


3.90 


2.51 


1.64 


2+00 


15.51 


11.92 


9.74 


8.20 


6.41 


4.90 


3.09 


2.10 


2+50 


6.83 


5.51 


4.39 


3.60 


2.76 


2.06 


1.29 


0.89 


2+50 


9.75 


7.63 


6.17 


5.09 


3.88 


2.95 


1.83 


1.24 


2+50 


12.15 


9.28 


7.55 


6.27 


4.82 


3.68 


2.31 


1.60 


2+50 


15.53 


11.47 


9.35 


7.74 


6.00 


4.59 


2.91 


2.01 



station 
ft 


Load 
i<ips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


6.72 


5.56 


4.40 


3.63 


2.76 


2.09 


1.25 


0.86 


3+00 


9.59 


7.76 


6.32 


5.19 


3.99 


3.03 


1.86 


1.21 


3+00 


12.08 


9.54 


7.82 


6.44 


5.00 


3.78 


2.32 


1.57 


3+00 


15.37 


11.76 


9.69 


7.95 


6.24 


4.74 


2.97 


1.99 


3+50 


6.78 


6.43 


5.02 


4.06 


3.08 


2.27 


1.40 


0.96 


3+50 


9.66 


8.90 


7.15 


5.76 


4.38 


3.27 


2.02 


1.37 


3+50 


12.19 


10.98 


8.84 


7.18 


5.52 


4.11 


2.50 


1.73 


3+50 


15.35 


13.40 


10.69 


8.83 


6.84 


5.11 


3.16 


2.18 


4+00 


6.75 


6.27 


5.03 


4.15 


3.16 


2.36 


1.44 


0.95 


4+00 


9.59 


8.81 


7.15 


5.90 


4.51 


3.41 


2.15 


1.39 


4+00 


12.07 


10.74 


8.82 


7.32 


5.61 


4.27 


2.68 


1.76 


4+00 


15.42 


13.54 


10.89 


9.04 


6.93 


5.33 


3.35 


2.21 


4+50 


6.70 
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3.43 


2.61 


1.63 


1.12 
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Moiitana Performarice Prediction Miodefs Contract 
Field Data Report 



Location: Condon 

Longitude: 113^44^ W 
Lattitude: 47^33^ N 



i Profile Data [ 
Test Date: 10/15/01 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


f 


t. 


ft. 


in. 




in./mi. 




UOO 





100 


100 


0.18 


0.020 


57 


72 


65 


2-hOO 


100 


200 


100 


0.16 


0.021 


62 


75 


69 


3-fOO 


200 


300 


100 


0.16 


0.025 


70 


74 


72 


44-00 


300 


400 


100 


0.20 


0.023 


66 


63 


65 


5-hOO 


400 


500 


100 


0.18 


0.023 


54 


57 


56 


AVG. 








0.170 


0.022 


61.8 


68.2 


65.0 


STD. 








0.017 


0.002 


6.496 


7.855 


6.164 



£ 



Condon North, P-83 
Pass #1 




'!R!1 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station fft| 
Northbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRl 


IRl 


IRl 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.11 


0.021 


77 


72 


75 


2+00 


100 


200 


100 


0.13 


0.023 


59 


75 


67 


3+00 


200 


300 


100 


0.15 


0.029 


72 


73 


73 


4+00 


300 


400 


100 


0.20 


0.020 


63 


72 


68 


5+00 


400 


500 


100 


0.18 


0.029 


58 


81 


70 


AVG. 








0.154 


0.024 


65.8 


74.6 


70.2 


STD. 








0.036 


0.004 


8.349 


3.782 


3.233 



160 

140 

120 

100 

80 

60 

40 

20 





Condon North, P-83 
Pass #2 



•IRI1 -IWP 
•IRl 2 -OWP 
•IRl -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRI 


OWP 
IR! 


AVG. 

IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 

400 


100 
200 
300 
400 
500 


100 

100 
100 
100 
100 


0.15 
0.15 
0.16 
0.20 
0.18 


0.021 
0.022 
0.027 
0.022 

0.026 


67 
61 
71 
65 
56 


72 
75 
74 
68 
69 


70 
68 
72 
66 
63 


AVG. 

STD. 








0.165 
0.024 


0.023 
0.003 


63.8 
5.794 


71.4 
3.110 


67.6 
3.668 



E 
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Condon North, P-83 
average - all passes 




■IRI 1 -IWP 
"IRI 2 -OWP 

•IRI- AVG 



1+00 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX E 
HAMMOND 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Hammond 


Longitude: 


105"09'W 


Lattitude: 


45"19'N 



I Pavement Structure "] 

Date: March 2002 







Thickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


4.7 


3.1 


3.9 


Chip Seal 


2 


CSB 


5.5 


7.0 


6.3 




3 


Base 


6.0 


4.5 


5.3 


Orange-Brwn w/Red-Orange Flakes. Sand w/Fine Grvl. 


4 


Subgrade 


- 


- 


- 


Sandy Silty Clay 



Materials Sampling 



Date: 



4/23/02 



Material Type 


Quantity 


Comments 


ACP / CSB 


14 cores 


2-10" & 12-6" cores 


CSB 


1 bag 


ACP/CSB cores 


Base 


1 bag 




Subgrade 


4 Shelby, 2bags 


1 splitspoon 



SHEIP REGION 
STATE A r 



SHRP-LTPP STATE CODE 

FIELD MATERIAL SAMPLING " " 

AND FIELD TESTING SSSP ASSIGNED ID 



SAMPLE/TEST; (a) Before Sectio n t/ *y (b) After Section ' 

«T,«m.««r, ^ LOG 07 SHOITLDER PROBB 

OPERATO R _/>,. ^. EQUIPMarr USED _ SHEET NUMBE^^T;^ 



Directio n u//?" 

FIELD SET NO.^ 

DCG SHEET: 08 



BOTE: SHOCUER AnSEtL PROBE IS AN 0JII084L I IEH, AS BIRECt S'b?^.^^ 



Scale 
ffeet) 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



Depth fxom 
i^Suirface (Feefi 






16' 



CERTIFIED 

^- Z^;/}^^ 

Crew Chief, Contractor 
Affiliation ; /?/)r 



Jtaterial Description 






Material 
Code 






Suclt^ raj 



i f'rr sfao^ 






) 









REFUSAL WrrSIN 20 FEET (T/N) : ^ 



DEPTH TO EEFnSAL: 



VERIFIED AND APPROVED 

SHRP Representative 

Af f il iation : 



/-f-: 



-- 4-. 






(FEET) 



MONTH-DAY-YEAR 

- -19_ 

Date 



Form S05/April 1990 



SHRP REGION 
STATE 



hr 



SHRP-LTPP STAXE CODE 

FIELD MATERIAL SAHPLING 

AND FIELD TESTING SESB ASSIOTED ID_ 

Lane 



^?!!.!!!S"^ ^'--—^^^ ROUTE/HIGHWA Y ^-;?3 

SAMPLEAEST: (a) Before Section (b) AfzerSeczio n-pTT ^T^T^^-- 



Direction w ff 



LOG OP SBQTTT.'nqR PROBE 
EQUIPMENT USED 



OPERATO R Pa^ /I. ^ 

JOIGESING DATE ^ - ^3 - ^;z ~LDCATTati "<^7 rTn». ^. — ^"^^^ KUMBSR / 0F_ 

TOP OF ROCK BASED-ON? -^ ^^^B ^^^^'-d^Ii^LQi^^^) AUGEH PSDSE NUHBER_ 



DCG SSEET: 08 
SHEET KUMBSR / OF / 



OFFSET: 



NOTE: SHOmJER AUGER koBE IS AN OPTIONAL I! ^!, AS DIREcf S sf S^. 



jEeet fxom ^/s 



Scale 
ffeet> 



Depth from 



Xaterial Description 



Material 
_Code 




REFUSAL VITEIS 20 FEET (T/N) : 



CERTIFIED 

Crew Chief, Contractor 
Affiliation: /I QT- 



DEPTH TO HEFUSAL: 



(FEET) 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH -DAY- YEAR 

• -19_ 

Date 



Form S05/April 1990 



Project No. P>0^ I 



Control No. 

_ Sta . ; ) -/ «4 vM y>H-6'^^5^^- - 
Hole No. / 



Project Name ^ie:^£ACi^ .(^^^^^ 

, Core Log. No. Ck-^ ^tms^ no^e ^o. _i 

' ^rillerJMlMS&l Crew^CkO <Zf,^ Geotec h ^6.fe^ /o.U.v^^A 

Date Y|^|<>3 Drill ^T^co Shelbvs (g # Bag Samples 

Drilling Method - Augers_8.^1_Casing ^Size /Bit fl^ 

21ev. _ Water Level "-"^ Pipe Installed^ 



Comments ; 



Bssssssa's 



======= ssssssssasrsssss 



0.0- fl^Pfl^iJ- O.U 



assssassasssssasssssssssssss 






■^0.0 6o4 



^ 



SPT/SHET.RYS 



SS. /g"-.>?g^ 



/9" 



S^€t^ V . 5?' 



^?" S4€_<. 



|?V -s? 



^gXi.u<-t> Tc 



.ISI. 



<?$• S/^CuftS.^ 



R&TB 



^0. 



jOo^^.A 



-^J. 



^7'^ 



Project No. 



goat 



Control No. 

— Sta. : N^i^OA^n 



^ 



Project Name Ks%£t^^<i^ r«S> 1^ 

Core Log. No. CA"^' ^S-OS. Hole No. 

Driller mAV^gjgfc^ Cre vTot%V- SAW Geotech ^^g4 </ U)^<^ gft j 

Date V|9?3|g|g Drill Si va€<? Shelbys ^ # Bag Samples 

Drilling Method - Augers^JS Casing iSize /Bit ^4^ 

Elev. Water Level ^ Pipe Installed 



Comments ; 



0.0- <^2>fr*-ft5u4 0-3 


sassssssssssssssss: 

SPT /SHELBYS 


ssssssasasss. 

PST 


Bsssssassssssssa 

RATE 


Cetv«^€^V^vl>se: 0.-1 


/O'- 5S^^ 


<5ii.^o.(5v 




6«xjv-3 r;*je Sa*3i>y 


35"- 4,5" 


^aeiQ^ 




S'L^ *^0. ^R.OuJ*0 


bf.'Wei^ To 


QQ.O 




^''<0S Sa ^y r JL 4r 


(Co 


Savvv^ 




«0.Q- Ao4 








y 


' 






^ 








i 






- 
































• 



















Montana Performance Prediction Models Contract 
Field Data Report 



Location: Hammond 



Longitude: 1 C)5"09' W 
Lattitude: 45^19' N 


SURVEYOR 2 


)• 




1 SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAYA^EAR) 
SURVEYOR 1: WT 


4/23/02 
BS 


SEVERITY LEVEL 


DISTRESS TYPE 


LOW 


MODERATE 


HIGH 


CRACKING 

1 FATIGUE CRACKING 








(SQUARE METERS) 


0.0 


0.0 


o.o| 


2 BLOCK CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 










3 EDGE CRACKING (METERS) 


0.0 


0.0 


0.0 


4 LONGITUDINAL CRACKING 








4a. Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 










4b. Non-Wheelpath (Meters) 


20.5 


14.9 


50.7 


Length Sealed (Meters) 


0.0 


0.0 


0.0 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



6 








22.8 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Hammond 



Longitude: 105"09'W 
Lattitude: 45^19' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DA YA^EAR) 4/23/02 
SURVEYOR 1: WT SURVEYOR 2: _BS 

SEVERITY LEVEL 



DISTRESS TYPE N/A_ 

SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 
(Number) 
(Square Meters) 

SURFACE DEFECTS 

11 BLEEDING 
(Square Meters) 

12 POLISHED AGGREGATE 
(Square Meters) 

13 RAVELING 
(Square Meters) 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 
(Number) 

Length of Affected Pavement 
(Meters) 



0.0 



0.0 



0.0 



0.0 



0.0 



16 OTHER (Describe) Transverse cracks were sealed with some asphalt 
cement but cracks are now visible again 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Hammond 

105"09'W 

45^19' N 



FWD Data 



Test Date: 10/9/01 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


3.9 


2 


CSB 


6.3 


3 


Base 


5.3 


4 


Subgrade 


- 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


6.80 


8.71 


7.95 


7.45 


6.95 


6.23 


4.95 


3.84 


0+00 


9.31 


11.67 


10.66 


10.06 


9.29 


8.37 


6.65 


5.12 


0+00 


11.63 


14.24 


13.02 


12.33 


11.33 


10.28 


8.14 


6.29 


0+00 


14.85 


17.49 


16.01 


15.20 


13.94 


12.69 


10.07 


7.77 


0+50 


6.72 


9.49 


8.62 


8.08 


7.37 


6.55 


5.11 


3.93 


0+50 


9.20 


12.75 


11.65 


10.90 


9.91 


8.80 


6.86 


5.22 


0+50 


11.52 


15.66 


14.35 


13.45 


12.21 


10.87 


8.48 


6.47 


0+50 


14.74 


19.35 


17.70 


16.58 


15.05 


13.40 


10.39 


7.95 


1+00 


6.75 


7.64 


7.18 


6.71 


6.21 


5.58 


4.56 


3.58 


1+00 


9.28 


10.18 


9.63 


8.98 


8.30 


7.48 


6.04 


4.74 


1+00 


11.67 


12.57 


11.85 


11.14 


10.24 


9.26 


7.42 


5.88 


1+00 


15.02 


15.52 


14.68 


13.76 


12.67 


11.39 


9.15 


7.24 


1+50 


6.69 


7.17 


6.59 


6.12 


5.67 


5.09 


4.17 


3.38 


1+50 


9.22 


9.70 


8.91 


8.26 


7.55 


6.83 


5.53 


4.34 


1+50 


11.61 


11.96 


10.99 


10.22 


9.35 


8.38 


6.75 


5.34 


1+50 


14.98 


15.05 


13.78 


12.80 


11.65 


10.41 


8.37 


6.63 


2+00 


6.68 


9.95 


9.01 


8.40 


7.72 


6.93 


5.48 


4.29 


2+00 


9.16 


13.27 


12.07 


11.28 


10.29 


9.27 


7.35 


5.71 


2+00 


11.55 


16.34 


14.84 


13.94 


12.69 


11.45 


9.07 


7.06 


2+00 


14.65 


20.00 


18.14 


17.08 


15.53 


14.01 


11.09 


8.63 


2+50 


6.74 


7.58 


6.91 


6.50 


6.06 


5.44 


4.42 


3.47 


2+50 


9.20 


10.25 


9.33 


8.81 


8.14 


7.32 


5.86 


4.61 


2+50 


11.56 


12.75 


11.59 


10.95 


10.05 


9.09 


7.27 


5.71 


2+50 


14.92 


15.94 


14.50 


13.72 


12.57 


11.28 


9.00 


7.05 



Station 

ft 
3+00 
3+00 
3+00 
3+00 
3+50 
3+50 
3+50 
3+50 
4+00 
4+00 
4+00 
4+00 
4+50 
4+50 
4+50 
4+50 
5+00 
5+00 
5+00 
5+00 



Load 
kips 



6.67 

9.11 

11.47 

14.67 

6.68 

9.16 

11.50 

14.81 

6.62 

9.10 

11.41 

14.67 

6.63 

9.12 

11.49 

14.70 

6.70 

9.16 

11.55 

14.75 



Deflection 1 
mils 



10.22 
13.71 
16.97 
20.89 
9.13 
12.49 
15.40 
19.14 
10.52 
14.48 
17.87 
22.38 
8.83 
11.92 
14.63 
18.24 
8.51 
11.43 
14.11 
17.43 



Deflection 2 
mils 



9.12 
12.28 
15.21 
18.82 
8.32 
11.39 
14.14 
17.60 
9.61 
13.24 
16.38 
20.60 
8.70 
11.80 
14.44 
18.05 
8.36 
11.28 
13.88 
17.13 



Deflection 3 
mils 



8.35 

11.26 

14.00 

17.32 

7.69 

10.56 

13.10 

16.29 

8.86 

12.20 

15.20 

19.07 

8.04 

10.94 

13.45 

16.80 

8.14 

11.04 

13.60 

16.91 



Deflection 4 
mils 



7.43 

9.99 

12.41 

15.39 

6.96 

9.53 

11.78 

14.68 

7.98 

10.93 

13.50 

16.91 

7.25 

9.87 

11.99 

14.95 

7.65 

10.31 

12.69 

15.66 



Deflection 5 
mils 
6.43 
8.66 
10.79 
13.30 
6.15 
8.40 
10.39 
12.92 
6.97 
9.55 
11.81 
14.77 
6.40 
8.67 
10.61 
13.25 
6.68 
9.03 
11.13 
13.82 



Deflection 6 
mils 
4.94 
6.61 
8.25 
10.15 
4.80 
6.51 
8.04 
9.96 
5.26 
7.14 
8.87 
11.04 
4.93 
6.72 
8.16 
10.19 
5.04 
6.83 
8.43 
10.52 



Deflection 7 

mils 

3.73 

4.98 

6.23 

7.68 

3.61 

4.87 

6.03 

7.43 

3.91 

5.26 

6.46 
8.05 
3.71 
5.05 
6.15 
7.70 
3.80 
5.12 
6.36 
7.88 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Hammond 
Longitude: 105^09^ W 
Lattitude: 45^19^ N 



I Profile Data | 
Test Date: 9/28/01 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IR! 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.08 


0.034 


28 


36 


32 


2+00 


100 


200 


100 


0.13 


0.020 


37 


46 


42 


3+00 


200 


300 


100 


0.09 


0.033 


41 


53 


47 


4+00 


300 


400 


100 


0.04 


0.017 


43 


60 


52 


5+00 


400 


500 


100 


0.10 


0.020 


40 


53 


47 


AVG. 








0.088 


0.025 


37.8 


49.6 


43.7 


STD. 








0.033 


0.008 


5.891 


9.072 


7.438 



160 

140 

120 

f 100 

I 80 

i 60 

40 

20 





Hammond Northwest, P-23 
Pass #1 




•IRI1 -IWP 

'IRI2-0WP 

•IRl-AVG 



1+00 



2+00 



3+00 

Station (ft) 
NortiibourKi 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRl 


OWP 

IRl 


AVG. 

IRl 


ft. 


ft. 

1 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.13 
0.14 
0.11 
0.09 
0.11 


0.021 
0.017 
0.024 
0.018 
0.021 


31 
41 
36 
42 
44 


48 
47 
58 

55 
54 


40 
44 
47 
49 
49 


AVG. 
STD. 








0.116 
0.019 


0.020 
0.003 


38.8 

5.263 


52.4 
4.722 


45.6 
3.927 



160 
140 
120 
100 

80 

60 

40 

20 -h 




Hammond Northwest, P-23 
Pass #2 




•IRI 1 -IWP 
•IRl 2 -OWP 

•IRl -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 






station 


From 


To 


Length 


Rut Depth Rut Depth 
Average Std.Dev. 


IWP 
IRl 


OWP 

IRl 


AVG. 
IRl 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 

200 
300 
400 
500 


100 
100 
100 
100 
100 


0.13 
0.11 
0.07 
0.08 
0.07 


0.025 
0.018 
0.018 
0.018 
0.027 


33 

40 
43 

44 
45 


44 
50 
46 
52 

"51 


39 
45 
45 
48 
48 


AVG. 
STD. 








0.092 
0.027 


0.021 
0.004 


41.0 
4.848 


48.6 

3.435 


44.8 
3.883 



E 
E 
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140 
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100 

80 

60 

40 

20 





Hammond Northwest, P-23 
Pass #3 



■IRI1 -IWP 
•IRl 2 -OWP 

■IRl -AVG 



1+00 



2+00 



3+00 

Station (ft) 

Northbound 



4+00 



5+00 



Station 


From 


To 


Length 


Rut Depth Rut Depth 
Average Std.Dev. 


IWP 
IRI 


OWP 

IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.11 
0.13 
0.09 
0.07 
0.09 


0.027 
0.018 
0.025 
0.018 
0.023 


31 
39 
40 
43 

43 


43 

48 
52 
56 
53 


37 

44 
46 
49 
48 


AVG. 

STD. 








0.099 
0.022 


0.022 
0.004 


39.2 

5.059 


50.2 
5.091 


44.7 
4.985 



Hammond Northwest, P-23 

average - all passes 




1+00 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 
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MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX F 
WOLF POINT 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Wolf Point 


Longitude: 


105"31'W 


Lattitude: 


47"57' N 



I Pavement Structure "^ 

Date: March 2002 







Thickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


3.7 


3.7 


3.7 


Chip Seal 


2 


CTB 


19.8 


19.8 


19.8 




3 


Subgrade 


- 


- 


- 


Dark Brwn-Blk Stiff Highly Plastic Clay w/ Scatt. Grvl. 



Materials Sampling | 



Date: 



4/24/02 



Material Type 


Quantity 


Comments 


ACR/CTB 


14 cores 


2-10" & 12-6" cores 


CTB 


2 bags 


ACP/CTB cores 


Subgrade 


4 Shelby, 3bags 


1 TBD, 1 split spoon 



SHRP REGION 
STATE _ _ _^ 



SHRj'-l.TS'? STATE CODE 

FIELD MATERIAL SAHPLING 

AND FIELD TESTING SSSP ASSIGNED ID 



__ Directio n A^s 
FIEU) SET HO. 



LTPP EXPERIMEN T M/W//»T S ROUTE/HIGHWA Y /'-Z S - tar,. 

SAMPLE/TEST: (a) Before Sectio n v ^/ (b) After Sectioti ' 

o J, LOG OF SBODTJER PROBE noj ezrvB^T-na' 

OPERATOR /).. /I. EQUIPMENT USE D SHEET NUMBE^ ^ 

mOEEISGDiSEJ^r^^.^z^ U>CAXIOS STA TION: ^^S7.4 r,: ^ J^STn^^-^-^?^ 
TOP OF ROCK BASED ON; iJ-JUk^'-'J AUfStE. e£DB£ NUMBER 



OFFSET: 



_feet from V* 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAR.' 



Scale 
Cfeet) 



10 



11 



12 



13 



14 



15 



16 



17 



IS 



19 



20 



Depth from 
LSurface fFeet) 



Material Description 




Material 
^Code 



■*i— ^ ' 'TT-«X ' " 
















Dr^ re Tb. 



SEFUSAL WITHIN 20 FEET (I/N) : A) 



DEPTH TO SEFUSAL: 



(FEET) 



CERTIFIED 

G . ? <si' In e j^ 

Crew Chief, Contractor 
Affiliation; /*iaT 



VERIFIED AND APPROVED 

SHRP Representative ~ 
Affiliation; 



MONTH-DAY-YEAR 

- -19_ 

Date 



Form S05/April 1990 



SHRP REGION 
STATE 



SHRP-LTP? ST^E CODE 

^ FIELD MATERIAL SAMPLING ' 

^"^ AND FIELD TESTING SRBP ASSIGNFn rn 

LTPP EXPERIMEN T '[;.// ff- . ROUTE/HIGHWA Y /^-^^ ^ESP ASSIGNED ID 
SAMPLEAEST: (a) Before Section 

OPESATOR /)a 



Directio n /i/^ 



(b) After SectioT i •" ^jt FIELD SET NO. 



/I 



LOS OF SHOnLDER PROBE 
EQUIPMENT USED 



DCG SEEET: 08 
SHEET NUMBER_ OF 



f^l^^^-^-^ '^^'^ f^^ii^n^-j ^^'o^"^uw^£ 



NOTE: SH0UU5ER AUGER PROBE IS AN OPTIONAL ITEM, AS DIREcSo^Y^sSiy^ 



Scale 
ffeet^ 



Depth from 
Surface fFeet) 




Material Descriptloa 



Material 



, *■'■/// jyv.^i,U^ 



'4? \^ 

■ ■ . . . ,Q :. . i t^i 




'>n^f 



3'^'^cl 



^ X^fT; ^A 



■^ 






*^^r») Cl^fi^ f'-^r-j?/ 









^Ar 


il'^ iHlfiT 


iZ.S"- ^^.s" 


/IS.I'T 


" fi'ecW) 


^^*^^vj Ai^ 


^<r. i- " 


- • "?<;.*- " 


( tsr'f 


^tctv :) 


''"■ie 


tt<^<' I '»^ 


rsf. 





SEFUSAL WURIS 20 FEET (Z/N): ^ 



DESTE TO SEFDSAl: 



(FEET) 



CERTIFIED 

Crew Chief, Contractor 
Affiliation; h DT 



VERIFIED AKD APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-'XEAR 

- -19_ 

Date 



Form S05/April 1990 



Project No. 



eo■g^ 



Control No. 



Hole No. ( 



Project Name f^ESCA^CVV ^^\ 

Core Log. No. C.U3' 3i-oSL 

Driller /y)^V<^gi^^V Cre vrToV^fO - Saw. Geotec h 4gg^ > 0:0^0^:^ 

Date^HljOsl Drill ^;vs^«;0 Shelbvs A # Bag Samples 



Drilling Method - Augers A 
Elev. Water Level. 



.Casing, 



-/Size, 



jlBitJEMi. 



Pipe Installed. 






Comments : 









O.Q.. A^f^f4A;^f . D.8 



ss!=3SBsss=sass-a-— sa--aBss=ss:sss=s=3s:sssa=s: = 



sssassssssa 



rt^ git SiJy 






/4>.^ 0^00(0 



— — . /_=i. 

cgQ.O 

^ . 



SPT/SHET.HY.t! 



SS o?^.^^ ^<).<c /J, > >y^.^j 



4?-^ - -^0$ 



•^^ - U<. 



U."^' ^.r 



^ 



R.Tt■kfl:^ 



fO 



_££!_ 



S'VC 



%ii€K9S 



^£^£v 



RATS 



-Ci_ 



^sL 



"-SAv^o^rc 



Project No. 80A\ 



Control No. 



Hole No. r£l 



Project Name ^g^gAiecA Pg-Q , \^ 

Core Log. No. ^^^<g -^V-05L 

Driller O^Ay^g^^fe.N Cre wZJoWO -Sr>A^ Geotech 6<grfe - uDt:vOh. Q ZK ^ J 

DateiLl^iilOa. Drill S^ /vvCO Shelbys g^ # Bag Samples 

Drilling Method - Augers Q Casino / Size /B it Fb^ 
Elev. Water Level -^-"^ Pipe Installed 









Comments : 



S=SS3SSS3=SSS=3S 



s=5=s=assasts====s=3ssassas=sssss3ssss==aas=ss5sss=s=x 



0.0-- As,pK.At.V ^.^ 


SPT/SHELBYS 


PST 


RATE 


# dEK^jCjul 4*«C- «s?7^^ 


■Q^-^m\K^. ■ 


6au 




\k 5<e.t)voo Ctflv 


ms^'^^t-^ 


S>^«*.fif 




(^/<s "^fi:*^ A<^AoiCi_ 


=*:?5r- 7a5" 


srietfiv 




=2'0.D i^c^fX 


"i^ftSuCCO -T 


■n .5ti 




^^ 




Oci 'S'A 


v^i^ . 


c 


- 






^ 








J 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Wolf Point 
Longitude: 105"31'W 
Lattitude: 47^57' N 



I SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAYA^EAR) 



SURVEYOR 1: 



WT 



DISTRESS TYPE 



CRACKING 



SURVEYOR 2: 



SEVERITY LEVEL 



LOW 



MODERATE 



4/24/02 



BS 



HIGH 



3 

4 



5 
6 



0.0 



FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
(SQUARE METERS) 

EDGE CRACKING (METERS) 

LONGITUDINAL CRACKING 

4a. Wheelpath (Meters) 
Length Sealed (Meters) 

4b. Non-Wheelpath (Meters) 
Length Sealed (Meters) 

REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



0.0 0.0 0.0 



0.0 



0.0 



0.0 


O.Ol 0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



13 








45.2 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 












0.0 


0.0 


0.0 



Location: Wolf Point 



=^ 



Longitude: 105^31' W 
Lattitude: 47"57' N 

I SHEET 2: DISTRESS SURVEY 



] 



DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 

SURVEYOR 1 : WT SURVEYOR 2: 



DISTRESS TYPE 



SEVERITY LEVEL 



N/A 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 



10 



SHOVING 
(Number) 
(Square Meters) 



SURFACE DEFECTS 

11 BLEEDING 
(Square Meters) 

12 POLISHED AGGREGATE 
(Square Meters) 

13 RAVELING 
(Square Meters) 

MISCELLANEOUS DISTRESSES 

14 UNE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 
(Number) 

Length of Affected Pavement 
(Meters) 



4/15/02 
BS 



0.0 



0.0 



0.0 



0.0 



0.0 



16 



OTHER (Describe) 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Wolf Point 

105"31'W 

47"57' N 



FWD Data 



Test Date: 10/9/01 



Layer 


IVIaterial 
Type 


Average 

Thickness 

in. 


1 


ACP 


3.7 


2 


CTB 


19.8 


3 


Subgrade 


- 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


7.20 


3.73 


3.40 


3.22 


3.03 


2.77 


2.34 


1.93 


0+00 


10.07 


5.11 


4.70 


4.42 


4.14 


3.78 


3.23 


2.68 


0+00 


12.34 


6.06 


5.57 


5.24 


4.92 


4.48 


3.79 


3.15 


0+00 


15.51 


7.33 


6.75 


6.37 


5.94 


5.48 


4.62 


3.82 


0+50 


7.23 


2.93 


2.75 


2.61 


2.52 


2.35 


2.05 


1.73 


0+50 


9.97 


3.90 


3.69 


3.51 


3.36 


3.16 


2.76 


2.30 


0+50 


12.32 


4.71 


4.52 


4.26 


4.04 


3.80 


3.32 


2.78 


0+50 


15.39 


5.61 


5.39 


5.08 


4.81 


4.50 


3.88 


3.29 


1+00 


7.08 


5.04 


4.51 


4.22 


3.88 


3.47 


2.84 


2.34 


1+00 


9.86 


6.83 


6.11 


5.73 


5.21 


4.69 


3.84 


3.08 


1+00 


12.33 


8.30 


7.44 


6.94 


6.31 


5.70 


4.64 


3.74 


1+00 


15.18 


9.90 


8.92 


8.30 


7.53 


6.76 


5.56 


4.44 


1+50 


7.09 


2.85 


2.67 


2.43 


2.25 


2.11 


1.89 


1.64 


1+50 


9.96 


3.74 


3.58 


3.24 


3.02 


2.81 


2.51 


2.14 


1+50 


12.29 


4.43 


4.25 


3.83 


3.54 


3.31 


2.93 


2.48 


1+50 


15.40 


5.29 


5.09 


4.59 


4.22 


3.96 


3.49 


3.13 


2+00 


7.09 


3.31 


3.17 


3.06 


2.96 


2.69 


2.38 


2.17 


2+00 


9.91 


4.32 


4.12 


3.97 


3.84 


3.50 


3.05 


2.58 


2+00 


12.29 


5.06 


4.79 


4.63 


4.48 


4.08 


3.53 


3.02 


2+00 


15.42 


6.21 


5.93 


5.78 


5.50 


5.01 


4.31 


3.73 


2+50 


7.28 


3.04 


2.85 


2.73 


2.65 


2.46 


2.20 


1.99 


2+50 


9.72 


3.79 


3.50 


3.37 


3.19 


3.04 


2.75 


2.44 


2+50 


12.00 


4.63 


4.30 


4.12 


3.94 


3.76 


3.42 


3.02 


2+50 


15.47 


5.67 


5.34 


5.17 


4.89 


4.62 


4.19 


3.76 



station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


7.24 


3.13 


2.97 


2.83 


2.69 


2.53 


2.25 


1.90 


3+00 


9.64 


3.95 


3.74 


3.59 


3.41 


3.18 


2.76 


2.34 


3+00 


12.04 


4.82 


4.56 


4.37 


4.15 


3.87 


3.38 


2.88 


3+00 


15.44 


6.04 


5.75 


5.52 


5.18 


4.85 


4.21 


3.60 


3+50 


7.18 


2.64 


2.47 


2.36 


2.25 


2.09 


1.81 


1.53 


3+50 


9.61 


3.35 


3.14 


3.03 


2.85 


2.67 


2.29 


2.00 


3+50 


11.94 


4.05 


3.82 


3.69 


3.49 


3.24 


2.79 


2.42 


3+50 


15.41 


5.14 


4.81 


4.67 


4.38 


4.09 


3.59 


3.00 


4+00 


7.09 


2.96 


2.89 


2.81 


2.82 


2.78 


1.33 


1.14 


4+00 


9.59 


3.87 


3.78 


3.73 


3.70 


3.66 


1.71 


1.46 


4+00 


11.88 


4.72 


4.63 


4.55 


4.50 


4.47 


2.11 


1.79 


4+00 


15.41 


5.88 


5.82 


5.65 


5.52 


5.61 


2.67 


2.30 


4+50 


7.11 


3.56 


3.28 


3.13 


2.94 


2.71 


2.33 


1.91 


4+50 


9.58 


4.60 


4.24 


4.03 


3.78 


3.50 


2.98 


2.46 


4+50 


12.01 


5.65 


5.22 


4.95 


4.66 


4.32 


3.69 


3.07 


4+50 


15.34 


6.99 


6.40 


6.14 


5.74 


5.34 


4.56 


3.80 


5+00 


7.11 


2.94 


2.77 


2.60 


2.53 


2.45 


2.22 


2.00 


5+00 


9.61 


3.84 


3.64 


3.41 


3.25 


3.06 


2.71 


2.27 


5+00 


11.99 


4.68 


4.41 


4.15 


4.03 


3.75 


3.26 


2.81 


5+00 


15.37 


6.86 


5.51 


5.18 


4.85 


4.61 


4.09 


3.46 



non-decreasing deflection 
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Location: Wolf Point 
Longitude: 105^3rW 
Lattltude: 47^57' N 



I Profile Data | 
Test Date: 9/26/01 



Montana Performance Prediction Modeis Contract 
Field Data Report 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


iWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 




jn./mi. 




1+00 





100 


100 


0.00 


0.001 


55 


82 


69 


2+00 


100 


200 


100 


0.02 


0.015 


52 


65 


59 


3+00 


200 


300 


100 


0.02 


0.013 


49 


64 


57 


4+00 


300 


400 


100 


0.00 


0.000 


58 


53 


56 


5+00 


400 


500 


100 


0.01 


0.008 


56 


61 


59 


AVG. 








0.010 


0.007 


54.0 


65.0 


59.5 


STD. 








0.010 


0.007 


3.536 


10.607 


5.196 



160 



E 



Wolf Point South, P-25 
Pass#1 




•!Ri1 -IWP 
•IRI 2 -OWP 
■IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 

Northbound 



4+00 



5+00 



Station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


!WP 
IRI 


OWP 
IRI 


AVG. 
IR! 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 




100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.00 
0.01 
0.02 
0.00 
0.01 


0.000 
0.009 
0.015 
0.000 
0.013 


59 
55 
50 
58 

55 


79 

67 
58 

53 
64 


69 
61 
54 
56 
60 


AVG. 

STD. 








0.008 
0.008 


0.007 
0.007 


65.4 
3.507 


64.2 
9.884 


59.8 

5.880 














Wolf Point South, P-25 










•!R! 1 - IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 

NortiibouncI 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 

IRI 


OWP 
IRI 


AVG. 

IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 




100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.00 
0.00 
0.00 
0.00 
0.01 


0.000 
0.000 
0.000 
0.000 
0.011 


59 
62 
52 
54 
56 


79 
70 
58 
61 
60 


69 
66 
55 
58 
58 


AVG. 
STD. 








0.002 
0.004 


0.002 
0.005 


56.6 

3.975 


65.6 
8.792 


61.1 
6.046 



160 

140 

120 

100 

80 

60 

40 

20 





Wolf Point South, P-25 
Pass #3 



-8-IRI1 


-IWP 


-*-|RI2 


-OWP 


-^4-»!Ri-, 


WG 



1+00 



2+00 



3+00 

Station (ft) 

Morthbound 



4+00 



5+00 



i: ii 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


m. 


fn./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
10D 
100 
100 
100 


0.00 
0.01 
0.01 
0.00 
0.01 


0.000 
0.008 
0.009 
0.000 
0.011 


58 
56 

50 
57 
56 


80 
67 

60 
56 
62 


69 
62 

55 
56 
59 


AVG. 

STD. 








0.007 
0.006 


0.006 
0.005 


55.3 
2.887 


64.9 
9.403 


60.1 
5.503 



E 



Wolf Point South, P-25 

average - all passes 




1+00 



i-^IRII 


-IWP 


;~«-IR!2 


-OWP 


i-^iP-lRI-; 


2iVG 



2+00 



3+00 

Station (ft) 
Northbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX G 
FORT BELKNAP 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Fort Belknap 


Longitude: 


108^30' W 


Lattitude: 


48^25' N 



I Pavement Structure ( 

Date: IVlarch 2002 







Thickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


5.1 


3.9 


4.5 


Chip Seal 


2 


CTB 


8.0 


7.0 


7.5 




3 


Base 


41.0 


37.0 


39.0 


Sandy Clayer Gravel 


4 


Subgrade 


- 


- 


- 


Brown Fine Sand with some Gravelly Clay 



I Materials Sampling | 

Date: 4/25/02 



Material Type 


Quantity 


Comments 


ACP/CTB 


14 cores 


2-10" & 12-6" cores 


CTB 


1 bag 


ACP/CTB cores 


Base 






Subgrade 


4 bags 


1 TBD 



* 4 bags of material from station 5+56 could not be clearly identified because the layers could not be 
distinguished 



SHRP-LTPP STATE CODE 

PIEID MATERIAL SA3IPLING 

Tn,r,T, ^■„^, ■■ -AMD FIELD TESTING SSSF AS3IGSED TB 

LTPP EXPERIMEN T f-r S^/H..:. ROUTE/HIGHWA Y P'/ Lane '^'''''^^ ^ 



Sims REGION 
STATE J1 r 



SAMPLE/TEST: (a) Before Sectio n V **/ (b) After Section 

LOG OF SHQTTLPER PROBE 



_ DirectioiijA/ & 

FIEIL SET NO. 

I>CG SSEET: 08 



^S^y gi)£;r "^-^ ^, iiigUIgMENT USED SHEET NUMSE^ / qf'V 



OFFSET: 



JEeat from ^/s 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAR 



Scale 



2}epclz frois 



Hatexial Description 



Material 
Code 




EEFUSAL WITEIir 20 FEET (Y/N) : 



DEPTS TO EEFUSAL: 



(FEJET) 



CERTIFIED 

Crew Chief, Contractor 
Affiliation; h QT^ 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

. .19_ 

Date 



■Pnr-m !5n«;/A^^-?1 1 QOn 



SHRP REGION 
STAT E hr 



SERS'USSI STATE CODE 

FIELD H^TERIAL SAMPLING 

AOT FIELD TESTING SflSP ASSIGNED ID 

Lane 






Dir ec tioiP^2iZI 



OPERATO R ^c» /;. 



AUGESING DATE4 - 2... 
TOP OP ROCK BASED ON 



LOS OF SHQTTT.nRR PROBE 
EQUIPMENT USED 



DCG SHEET: 08 
SHEET NUMBER / OF 



UJCATIOIT STATION: RP4^2. rw. b.j ) AUGER PEDSTWisB^ 
OFFSET: - - - • 



note: SH0TO>ER APSER-PROEE 15 AS OfTlOmj.li^rWSm^M'^^.'^' 



Scale 
Cfeet) 



in 



11 



12 



13 



U 



15 



16 



17 



18 



19 



20 



Depth fxom 
^Snrfaes fFest) 



Material Description 



?ns 



— 4.0'^ 






/^.d" 
/^^" 



Material 






X r ^ 






. "*---: J^ 






O 






/;' 



,; ./r^e^r- ^'*^K i ... 



-./■:t.r~ 



d.H %(^^ ci. 



5" «f ,«y /^ 



a 






- /2, 



■^'^M^S i/?rrv»^v 






BEFUSAL VITEIIT 20 FEET (7/N) : /^Z 



DEPTS TO SEFUSAL: 



(FEET) 



CERTIFIED 

Crew Chief, Contractor 
Affiliation ; //JIT 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

- .19_ 

Date 



V/^-rm cnc;/A«*.^T T Qon 



Project No. 



8o^\ 



Control No. 



Project Name Rg<.gA«.oa >;L o'^ Sta.i f^T 6£t.A34.ft //WaAi^cA 

Core Log. No. CC' :5f' 3S- D :D Hole No. ( 

DrineTjn:&XA£A<d CrewToWo - <^^»^ Geotech^MkJjJi-aiJ^ 

DatejilASjOS. Drill.Siii£2 Shelbys # Bag Samples 

Drilling Method - Augers S Casing / Size / ^it ^ i Kit,^.^ 
Elev. , Water Level . Pipe Installed 



Comments : 






ssssssssaasssasssassssssssssss 

0.0-- As(»>lAv_-r' O.'T 


saaaaaaasaasassaa 

SPT/SHET.RVp 


saaaaaaaaaaaasaaasaaxaaaaaa 
PSI 1 PSTP 1 


Bfiiiu^i*^ S«rOl>V 


;i^- ^.- 


SS S'ci? 


Cou*?'^ 


felitVtJ6^)lU jV.S" 


^- ^ 


5S ^*/ 


^ 


SfL9\^iO fl^S. 


-Bfi-U Ai *^" 






^iuh Si»^> vj/ 


5Ab a\ >r. 






^ 0«<% € (?>^ W^Ml^t^ 
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Project No.__8.^AJ_ 



Control No.. 



e'^g; 



"^. 



Project Name ■fevHlS.E'At^Q.vV ^^"^^ Sta.i FV. SgjLO^T> (^^A^ktc^X 

Core Log, No. C^-S- o^(o"C;g Hole No. ^ 

DrillerJiLaiMMi Cre w^ kO Sav>^ GeotQch LfJ^^ 4 UJwov.<:>u^ 

Date M[c25|0gl Drill.^Sx>iNC^ Shelbys # Bag Samples 

Drilling Method - Augers 8 Casing iSize /Bit F^^^occ^^ 

Elev. Water Level Pipe Installed 



sssssssssssssx 






Comments : 






SSSSSSSSSBSSS 



Esaaasaaxasss 



0.0- A.SP»<ACr ^'' 


SPT /SHELBYS 
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JifeowO CjJ-^ 


^A4 A^ «^»'^ 






SA'M&Y fe«.\Avy£U 


6«b A^l^ 45 ' 
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aAsS 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Fort Belknap 
Longitude: 108"30'W 
Lattitude: 48^25' N 



I SHEET 1 : DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DAYA'EAR) 

SURVEYOR 1 : WT SURVEYOR 2: 



4/25/02 



BS 



DISTRESS TYPE 



SEVERITY LEVEL 



LOW MODERATE HIGH 



CRACKING 



3 

4 



FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
(SQUARE METERS) 

EDGE CRACKING (METERS) 

LONGITUDINAL CRACKING 

4a. Wheelpath (Meters) 
Length Sealed (Meters) 

4b. Non-Wheelpath (Meters) 
Length Sealed (Meters) 

REFLECTION CRACKING AT JOINTS 

TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



PATCHING AND POTHOLES 

7 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 



0.0 


0.0| 0.0 



0.0 0.0 0.0 



0.0 


0.0 


0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



140.5 


0.0 


0.0 


0.0 


0.0 


0.0 



Not Recorded 



25 








51.0 


0.0 


0.0 


0.0 


0.0 


0.0 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Fort Belknap 
Longitude: 108^30' W 



Lattitude: 48^5' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 4/25/02 

SURVEYOR 1: WT SURVEYOR 2: BS 



SEVERITY LEVEL 



DISTRESS TYPE n/A 

SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 

(Number) [ q 

(Square Meters) 0^ 

SURFACE DEFECTS 

11 BLEEDING 

(Square Meters) I o!o 

12 POLISHED AGGREGATE 

(Square Meters) I o!o 

13 RAVELING 

(Square Meters) I o!o 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 

(Number) r~ 5" 

Length of Affected Pavement 

(Meters) | q.q 

16 OTHER (Describe) 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Fort Belknap 
Longitude: 108"30'W 
Lattitude: 



48^25' N 



FWD Data 



Test Date: 



10/9/01 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


4.5 


2 


CTB 


7.5 


3 


Base 


39.0 


4 


Subgrade 


- 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


7.16 


2.54 


2.26 


2.04 


1.78 


1.49 


1.07 


0.80 


0+00 


9.23 


3.20 


2.86 


2.60 


2.28 


1.91 


1.37 


1.01 


0+00 


11.36 


3.95 


3.53 


3.19 


2.79 


2.40 


1.73 


1.31 


0+00 


14.57 


4.85 


4.36 


3.97 


3.50 


2.99 


2.13 


1.66 


0+50 


7.09 


2.27 


2.05 


1.94 


1.76 


1.54 


1.20 


0.94 


0+50 


9.31 


2.92 


2.64 


2.49 


2.25 


1.97 


1.54 


1.17 


0+50 


11.35 


3.60 


3.23 


3.06 


2.78 


2.45 


1.91 


1.50 


0+50 


14.58 


4.49 


4.06 


3.86 


3.48 


3.08 


2.43 


1.91 


1+00 


7.01 


2.42 


2.32 


2.30 


2.27 


2.25 


0.75 


0.67 


1+00 


9.17 


3.17 


3.06 


2.99 


2.93 


2.92 


1.08 


0.89 


1+00 


11.38 


3.88 


3.73 


3.67 


3.56 


3.54 


1.30 


1.15 


1+00 


14.51 


4.79 


4.58 


4.52 


4.36 


4.27 


1.68 


1.41 


1+50 


7.07 


2.95 


2.56 


2.31 


1.99 


1.66 


1.14 


0.86 


1+50 


9.25 


3.80 


3.27 


2.95 


2.56 


2.17 


1.53 


1.12 


1+50 


11.38 


4.57 


3.95 


3.57 


3.14 


2.63 


1.89 


1.36 


1+50 


14.54 


5.65 


4.90 


4.47 


3.85 


3.29 


2.29 


1.73 


2+00 


7.05 


3.04 


2.55 


2.23 


1.83 


1.49 


1.05 


0.84 


2+00 


9.10 


3.88 


3.27 


2.84 


2.34 


1.90 


1.41 


1.06 


2+00 


11.36 


4.69 


3.98 


3.51 


2.91 


2.36 


1.74 


1.30 


2+00 


14.51 


5.79 


4.93 


4.28 


3.51 


2.92 


2.24 


1.57 


2+50 


7.03 


2.79 


2.35 


2.06 


1.83 


1.55 


1.24 


0.86 


2+50 


9.16 


3.57 


3.03 


2.68 


2.32 


2.02 


1.54 


1.17 


2+50 


11.24 


4.32 


3.67 


3.27 


2.82 


2.44 


1.92 


1.44 


2+50 


14.60 


5.42 


4.63 


4.18 


3.63 


3.07 


2.29 


1.82 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 Deflection 5 
mils mils 


Deflection 6 Deflection 7 
mils mils 


3+00 


6.97 


2.95 


2.51 


2.20 


1.97 


1.68 


1.30 


0.85 


3+00 


9.14 


3.78 


3.26 


2.95 


2.52 


2.16 


1.62 


1.19 


3+00 


11.35 


4.52 


3.94 


3.52 


3.03 


2.67 


1.99 


1.41 


3+00 


14.34 


5.52 


4.86 


4.43 


3.74 


3.27 


2.39 


1.80 


3+50 


6.92 


3.59 


2.97 


2.60 


2.13 


1.77 


1.21 


0.91 


3+50 


9.14 


4.65 


3.91 


3.43 


2.80 


2.35 


1.61 


1.17 


3+50 


11.31 


5.60 


4.75 


4.12 


3.37 


2.87 


2.03 


1.45 


3+50 


14.48 


6.93 


5.89 


5.13 


4.29 


3.56 


2.50 


1.83 


4+00 


6.94 


2.64 


2.27 


1.96 


1.69 


1.46 


1.16 


0.82 


4+00 


9.08 


3.41 


2.93 


2.65 


2.29 


1.88 


1.43 


1.09 


4+00 


11.20 


4.19 


3.65 


3.20 


2.71 


2.35 


1.79 


1.35 


4+00 


14.34 


5.26 


4.59 


4.03 


3.50 


2.92 


2.20 


1.69 


4+50 


6.91 


2.99 


2.56 


2.22 


1.86 


1.59 


1.20 


0.88 


4+50 


9.11 


3.86 


3.32 


2.93 


2.45 


2.06 


1.46 


1.16 


4+50 


11.20 


4.71 


4.05 


3.52 


3.00 


2.52 


1.85 


1.40 


4+50 


14.32 


5.88 


5.09 


4.44 


3.72 


3.13 


2.31 


1.80 


5+00 


6.97 


3.05 


2.65 


2.36 


2.07 


1.81 


1.41 


1.08 


5+00 


9.11 


3.95 


3.40 


3.09 


2.74 


2.35 


1.79 


1.41 


5+00 


11.23 


4.83 


4.17 


3.74 


3.35 


2.86 


2.25 


1.67 


5+00 


14.36 


6.00 


5.21 


4.68 


4.15 


3.55 


2.78 


2.18 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Fori Belknap 
Longitude: 108"30'VV 

Lattitude: 48''25' N 



t Profile Data | 

Test Date: 9/26/01 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IB! 


IRl 


IRl 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





too 


100 


0.11 


0.034 


51 


55 


53 


2+00 


100 


200 


100 


0.08 


0.025 


33 


43 


38 


3+00 


200 


300 


100 


0.09 


0.027 


52 


60 


56 


4+00 


300 


400 


100 


0.17 


0.040 


92 


101 


97 


5+00 


400 


500 


100 


0.18 


0.024 


66 


52 


59 


AVG. 








0.126 


0.030 


58.8 


62.2 


60.5 


STD. 








0.046 


0.007 


21.948 


22.554 


21.685 



£ 
I 
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20 





Fort Belknap^ P-1 
Pass #1 




•IR!1 -IWP 
■IRl 2 -OWP 
■IRI-AVG 



1+00 



2+00 



3+00 

Station (ft) 

Westbound 



4+00 



5+00 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 





100 


100 


0.09 


0.055 


52 


48 


50 


2+00 


100 


200 


100 


0.02 


0.014 


37 


48 


43 


3+00 


200 


300 


100 


0.07 


0.024 


53 


56 


55 


4+00 


300 


400 


100 


0.16 


0.039 


91 


105 


98 


5+00 


400 


500 


100 


0.17 


0.021 


70 


51 


61 


AVG. 








0.102 


0.031 


60.6 


61.6 


61.1 


STD. 








0.063 


0.016 


20.623 


24.481 


21 .649 



^ 

=• 



Fort Belknap, P-1 
Pass #2 




i-»~lR| 1 


-IWP 


:-^iRi2 


-OWP 


i-.i^|R|-y 


< 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



5+00 



wmm 



station 


From 


To 


Length 


Rut Depth Rut Depth 
Average Std.Dev. 


iWP 
IRI 


OWP 
IRI 


AVG. 

IRI 


ft. 


ft. 


ft. 


in. 


in./nni. 


1+00 
2+00 
3+00 
4+00 
4+99 



100 
200 
300 
400 


100 
200 
300 
400 
499 


100 
100 
100 
100 
99 


0.11 
0.09 
0.12 
0.17 
0.17 


0.036 
0.023 
0.024 
0.039 
0.022 


57 
33 
53 
94 
69 


46 
47 
59 
102 
49 


52 
40 
56 
98 
59 


AVG. 
STD. 








0.132 
0.036 


0.029 
0.008 


61.2 
22.454 


60.6 
23.713 


60.9 
21.961 
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Fort Belknap, P-1 
Pass #3 




-s-lRI 1 


-IWP 


-«~|R12 


-OWP 


-ik-iRI-, 


WG 



1+00 



2+00 



3+00 

Station (ft) 

Westbound 



4+00 



4+99 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
!RI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 




100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.10 
0.06 
0.09 
0.17 
0.17 


0.042 
0.021 
0.025 
0.039 
0.022 


53 

34 
53 

92 
68 


50 

46 

58 

103 

51 


52 
40 
56 
98 
60 


AVG. 

STD. 








0.120 
0.048 


0.030 
0.010 


60.2 
21.632 


■■■61.5 
23.465 


60.8 

21.731 



Fort Belknap, P-1 

average - all passes 




■IRI 1 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX H 
ROUNDUP 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Roundup 


Longitude: 


108^31' W 


Lattitude: 


46^27' N 



I Pavement Structure "| 

Date: March 2002 







T 


hickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


4.3 


4.3 


4.3 




2 


CTB 


17.7 


19.7 


18.7 




3 


Subgrade 


- 


- 


- 


Greenisli-Brown Silty Clay (Very Stiff w/ Refusal at 
D=29-Bore1) 













I Materials Sampling "| 

Date: 4/30/02 



Material Type 


Quantity 


Comments 


ACP/CTB 


14 cores 


2-10" & 12-6" cores. The first core 1 1 was broken. A new core 1 1 was taken. 


CTB 


2 bags 


ACP/CTB cores 


Subgrade 


6 bags, 1 Shelby 


The subgrade was cohesive but too stiff to take Shelby tubes. One small 
sample was acquired in a shelby tube. 







SHR? REGION 
STATE w T 



SHRP-LTPP STATE CODE 

FIELD MATERIAL SAHPLING 

AKD FIELD TESTING SSSP ASSIGNED ID^ 

Lane 



Directio n b£ 

FIELD SET NO. 



LTPP EXPERIMEN T /P„...^,., g ROUTE/HIGHWA Y ^/'-/^ ^ 
SAMPLEAEST: (a) Before Sectio n ^J^/ (b) After Section 

LOG OP SHOntDER PROBE ~ n^- STTU'VTrTa 

°^^ Zr,?^' '^- EQIHtMENI BSE C SHEET romm/^' /* 



OFFSETi 



jfeet from ^/s 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY SAR 



Scale 
ffeet) 



15 



16 



17 



18 



19. 



20 



Depth from 
Surface fFeet) 



HaterLal Description 




ffiS 



c'rs 



t,V,- 2 



A 



Material 
Code 



J''^Z! ^ 



yfi^Ci ^4 «a g 









_ ^/c'/a ^ 






S: 



^■'</>le ■?■♦'- i(. 



Vrc 















_J/- 






yO«r 



'?'--?r>!f; g^„e 



EEFUSAL WITHIN 20 FEET (T/N) : /V_ 



DEPT]? TO REFUSAL : 



(FEET) 



CERTIFIED 



Crew Chief, Contractor 
Af f il iation : /I DT 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation : . 



MONTH-DAY-YEAR 

- .19__ 

Date 



• •» ^ rt n/^ 



SHRP REGION 

STAT E M T 



AND FIELD TESTING SSSP ASSIGNED ID 

Lane 



SAMPLEAEST: (a) Before Section (b) After Secti oxTIZgrFII^^SI^'vg- 



Direction gg 



OPEHATO R D^^ . J^ 



LOG OF SHrtmrni TR probe 
EQUIPMENT USED 



TOP OF ROCK BASED^nT "^^^^^ ^S. ^^'^'" j^ /^^-^ ™^^ ^»I«B£5 



DC^; SHEET: 08 
SHEET HMBE R / OF / 



note: smm>m. avgeb. probe is an o?Tioi,£iim7irm2E?^\i^T;J^' 



Scale 
ffeet> 



Depth from 



ifaterial Description 



Material 
Code 




SEFUSAL VITEIK 20 FEET (7/N) : 



CERTIFIED 

Crev Chief, Contractor 
Affiliation: H IDT 



BEFTE TO SEFUSAL: 



(FEET) 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH-DAY-YEAR 

- -19_ 

Date 



Form S05/April 1990 



Control No. 



Project Ho. fl0.gf 

Project Name ^g<:;Cvirf o .f4- ^g o j* gta. : ^OOa7iV ha 
g«p ■ « 



Core Log. No. dj. X- 33^-0 Hole No. _] 

Driller VV^fl^<?g«ieY Cre w TOU aj>S^^ Geotech U7.W<. o ^ 

DateJUiSl£P Drill ^S.^^cp Shelbys * Ba. San.nt/'''^^ 

Drilling Method - Augers_a___casing ^Size ^Bit.£L«^_ 

Eiev. Water Level 



Pipe Installed. 



Comments : 






0.0-- /tn (»a ^-u.-^ OX 


SPT/J5HBLByS ' OCT 


sssssssasssssss 


c^^f^l &A5e ( 


.5.-^^^ ' 


^<^L 




^O' 6<OOa3 Sa»?o» 


^* sHft».sv 


^€S?\^35^ 


^^ 


U)/<^^t PCA b^A^xSX. 


^V^Sft^' 


^*f> 




i etAt' s.o' 


jo"^ . -;^" 


6 At 




BKb\jin$> Cf^AH ou?/ 


^.?"'. 44^^ 


G^t 




s p;oft Sv^<»Tv 


W/djs'n ^rb 


5?0 ^ aZ 





^0.0 y^/iii 




^ 


<ArlA>vP>Z.ir^ 


> 








• k 








>• 






















; 



















Project No. 



^Q^\ 



Control No. 



Project Name • ^''^^£^^4' ftsp '> 



Sta . : ^v;>vafe.ol» 



Core Log. No-. ' Ck't-^ ^l^^-^a'^ Hole No. Q 

Driller v^^^gife&V Cre w^PKo g^^ GeotechJ^2.L^a4.5vgL 



Datejmaj^ Drill S: ^i^ <^ 
Drilling Method - Augers n 
Eiev. Water Level. 

Conunents : 



Shelbys^ 

.Casing. 



# Bag Samples. 



&^^^^ 



-/Size. 



_7Bit f^K. 



Pipe Installed. 






0.0- rf^^P)^Atf . P.? 



sssasssaassisassaatsaasBasassaa 



ssaassasEsss 









SPT/SHRT.BYg 



/o''~;s'' 



;V'-,?i^ 



\V 



.3^"^ 30* 



30^ 34^' 



3i.^'- (,* 



.ESI. 



6Ai 



6a{, 



5a u 



i?^^ 



^^t 



£r>l^ 



-bitjrt.i:gfe "Ffl 



A2h;.,:^i4.^PAigv5; ,. 



.s'o''- 



^^TR 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: Roundup 



Longitude: 108^31' W 
Lattitude: 46^27' N 


SURVEYOR 2 


)• 




1 SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAY/YEAR) 
SURVEYOR 1: WT 


4/30/02 
BS 


SEVERITY LEVEL 


DISTRESS TYPE 


LOW 


MODERATE 


HIGH 


CRACKING 

1 FATIGUE CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 


2 BLOCK CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 










3 EDGE CRACKING (METERS) 


0.0 


0.0 


0.0 


4 LONGITUDINAL CRACKING 








4a. Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 










4b. Non-Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



6 








18.0 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Roundup 
Longitude: 108^31' W 
Lattitude: 46^27' N 



I SHEET 2: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAYA^EAR) 4/30/02 

SURVEYOR 1: yVT SURVEYOR 2: 



S EVERITY LEVEL 
DISTRESS TYPE N;;A 



BS 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 

(Number) I q 

(Square Meters) 5^ 

SURFACE DEFECTS 

11 BLEEDING 

(Square Meters) I ^ 

12 POLISHED AGGREGATE 

(Square Meters) I ^ 

13 RAVELING 

(Square Meters) I ^^ 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 

(Number) I 5" 

Length of Affected Pavement 

(Meters) [ qq 

16 OTHER (Describe) 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: 

Longitude: 

Lattitude: 



Roundup 

108"31'W 

46^27' N 



FWD Data 



Test Date: 10/9/01 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Roundup 
Longitude: 108"31'W 
Lattitude: 46"27' N 



I Profile Data | 

Test Date: 9/27/01 



Station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.03 


0.017 


56 


48 


52 


2+00 


100 


200 


100 


0.04 


0.021 


55 


57 


56 


3+00 


200 


300 


100 


0.05 


0.033 


72 


77 


75 


4+00 


300 


400 


100 


0.02 


0.021 


75 


80 


78 


4+97 


400 


497 


97 


0.04 


0.021 


55 


57 


56 


AVG. 








0.036 


0.023 


62.6 


53.8 


63.2 


STD. 








0.011 


0.006 


10.015 


13.953 


1 1 .846 
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f 100 

I 80 
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40 

20 



Roundup East, N/P-14 
Pass#1 




>IRI1 -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Eastbound 



4+00 



4+97 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.03 
0.02 
0.05 
0.03 
0.04 


0.016 
0.016 
0.033 
0.018 
0.021 


53 
62 
69 
76 
51 


56 
65 
74 
85 
66 


55 

64 
72 
81 

59 


AVG. 
STD. 








0.034 

0.011 


0.021 
0.007 


62:2 
10.569 


69.2 
10.895 


65.7 
10.426 



E 



Roundup East, N/P-14 
Pass #2 




•IRM -IWP 
•IRI2-0WP 
■IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 

Eastbound 



4+00 



5+00 



Station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


iWP 
IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
4+98 




100 
200 
300 
400 


100 
200 
300 
400 
498 


100 
100 
100 
100 
98 


0.03 
0.03 
0.05 
0.03 
0.03 


0.018 
0.016 
0.031 
0.025 
"0.020 


54 
57 
71 
75 
56 


64 

70 
84 
87 

75 


59 
64 
78 
81 
66 


AVG. 
STD. 








0.034 
0.009 


0.022 
0.006 


62.6 
9.659 


76 
9.566 


69.3 

9.464 
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Roundup East, N/P-14 
Pass #3 




•IRI1 -IWP 
■IRI 2 -OWP 
•!Ri-AVG 
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2+00 



3+00 

Station (ft) 

Eastbound 



4+00 



4+98 
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Station 


From 


To 


Length 


Rut Depth Rut Depth 
Average Std.Dev. 


IWP 

IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 
2+00 
3+00 
4+00 
5+00 



100 
200 
300 
400 


100 
200 
300 
400 
500 


100 
100 
100 
100 
100 


0.03 
0.03 
0.05 
0.03 
0.04 


0.017 
0.018 
0.032 
0.021 
0.021 


54 
58 
71 

75 
54 


56 
64 
78 
84 
66 


55 
61 
75 
80 
60 


AVG. 
STD. 








0.035 
0.009 


0.022 
0.006 


62.5 
9.882 


69.7 

11.324 


66.1 

10.457 






Roundup East, N/P-14 

average - all passes 




1+00 



•IRH -IWP 
•IRI 2 -OWP 
•IRI -AVG 



2+00 



3+00 

Station (ft) 
Eastbound 



4+00 



5+00 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX I 
LAVINA 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Lavina 


Longitude: 


1 09^05' W 


Lattitude: 


46^18' N 



Pavement Structure 



Date: 



March 2002 







Thickness, in 




Layer # 


Material Type 


Before 


Atter 


Average 


Commets 


1 


ACP 


2.6 


3.0 


2.8 


Cliip Seal 


2 


CTB 


16.4 


14.0 


15.2 




3 


Subgrade 


- 


- 


- 


Olive-Brwn Silty Clay w/ Some Grvl & Very Fine Sand 



Materials Sampling 



Date: 



5/1/02 



Material Type 


Quantity 


Comments 


ACP/CTB 


14 cores 


2-10" & 12-6" cores 


CTB 


2 bags 


ACP/CTB cores 


Subgrade 


6 bags, 1 Shelby 





SHRP REGION 
STATE M 



SHRP-Lxpp sr/as code 

FIELD MATERIAL SAMPLING " ' 

LTPP FyPFBTMPWT A^ • ^rr-,„.™ '*^ ^^^"* TESTING SHSP ASSIGNED ID 

LTPP EXPERIMENT /-^^.^^ W ROUTE/HIGHWA Y/^/^ -/^ Lane nt^^^tS 

SAMPI^AEST: (a) Before Sectio n ^>.. (b) After Sect io n ^ZE^^^S^^^S-^^ 

LOG OF SHQDLDER PROBE n/-nZ.t^Z^^-^^X^ 

OPERATOR Z).. /^. EQUIP MENT USE D SHEET NUMBE^ T^*" '^ 

;J£rff£5ri?ff U^^il-.^-..^^ LOCAIIOK STA TION: J^P/S?rs -^.y )^l^^ir^l;; 
TOP OF ROCK BASED ON; rtirpciw. LLjJ:^'^ ^GSS. PSDBE NUMBER^ 



OFFSET: 



jfeet from "/s 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL ITEM, AS DIRECTED BY S^. 




SEFUSAL WZTEIN 20 FEET (Y/N) : 



CERTIFIED 



Crew Chief, Contractor 
Affiliation: /7 f>T' 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



(FEET) 



MONTH-DAY-YEAR 

- -19_ 

Date 



Form S05/Anril 1990 



SHRP-LTPP STATE CODE 

FIELD MATERIAL SAHPLING 

. . - ■ ' ' . ' . - AND FIELD TESTING SffPP Atsarrmm m 

LTPP EXPERIMEN T Z^./^^ v</ ROUTE/HIGHWA Y /t^/o- /-f Lane ^^^"^^^ ^ 



SHRP REGION 

STATE _ A T 



SAMPLE/TEST: (a) Before Section 

LOG OF SHO ULDER PROBg 
EQUIPMENT USED 



Directio n \j^' 



^d; Alter Sectio n, • itf.z. - FIELD SET SO. 
OPERATO R />^.. a;. _ 

HOTE: SHOOIJBt APSmi:?ROBE IS AS OmoiM. l im, AS PIRECm k'^/^ 



Scale' 



Depth from 



Material Description 



Material 
Code 




REFUSAL VITEIIT 20 FEET (I/N) : 



CERTIFIED 



Crew Chief, Contractor 
Affiliation: /H nT~ 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation ; 



MONTH-DAY-YEAR 

- -19__ 

Date 



Form S05/April 1990 



Project No., 



8oa\ 



Project Namej2£S£i2j^ 



^i 



:H >, 



'«0 



Control No. 

^ Sta.; X.f^'J^vQiK 



Hole No. 



Core Log. No. CL-J,- c3J> Q^ 

Driller 1^ fty<6^^/^V Cre wTaK^J Saav Geotec h LO.'^(.q vQ - 



± 



Date <r I ) \t>^ Drill *>>: yvsO rs 
Drilling Method - Augers O 
Elev. Water Level. 



Shelbys. 

.Casing 



# Bag Samples^ 



i'^'C^ 



^Size. 



/Bit F6.it 



Pipe Installed. 



ssssssaasssssassssa 



Comments : 



ssst=a:a=a--aa=saasss==x=sssaa!ssss 

0.0- /-U^z-^iat.--, 0.^ 


asaaaaassaaaasasa 

SPT/SWET.RY.q 


aaaasaaasaaa 

PST 


sssssassssasssa 

RATE 


era . ^.s- . 


i.:^'- /r 


6aJ 




J- 6«.oc7<0 S.Vlv .. 


/^^'- 35:'* 


ss «?) 


cov3ior- 


Sa»oa ^A h^ , 


rdS'^'^m'' 


S«4 flits V 




^/tt^Kjeu. 


/7''-;3S" 


^ftfo -^ 


-6au^ 




^' • sau < 


I A.vi^f'j^ ek 
















■ 










^ 


, 






























• 



















Project No. P)OSi ) 



Control No. 



Project Name ^g:<L£iSi^g t4 r^o y Sta. :_/AvL-La2_/V 

50 ^ 

Core Log. No. CJL- S- (S9I '0?7 Hole No, SL 



Driller ^^AT^^^^"^ CrewIISlk£i..S>i-i:u-. Geotec h ^ 1 "^.^ a. f. h, O 

DateittMte:^ Drill S^t^cc^ Shelbys # Bag Samples 

Drilling Method - Augers Casing /Size /^ i.t FU^. 

Elev, 



Water Level ILyX) pipe Installed. 



SSSS3SSSSSS 



Comments : 









O.Q 



■ . A^/>4vaM"-. Q.-^ 






ct/^ ^4? -■- 



f^^^e: 



^^^s cj/s A^i^^k 



^0<g. 4l^^<V.^^g 



""g^A^jV^S ^igtrllrt 



lS!i^ 



gPT/SHELBYfi 



9 • ^ ao^^ 



^v- 3^^ 



:ss'' ^m' 



j>^{\eo >r/^ 



.ESL. 



6 



^b 



g? 6>A\, 



( 



aJ'<p f?(4.>^f^;<s 



;S?0^ 



RATE 



S A:^ » l.iSL^ 



^0.0 



Soi^ 



Z2. 



I 



Montana Performance Prediction IVIodels Contract 
Field Data Report 



Location: Lavina 

Longitude: ~09"05'W 
Lattitude: 46"18'N 

I SHEET 1: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DA YA^EAR) 

SURVEYOR 1: WT SURVEYOR 2: 



5/1/02 



BS 



SEVERITY LEVEL 



DISTRESS TYPE 



LOW MODERATE 



HIGH 



CRACKING 

1 



3 

4 



5 
6 



FATIGUE CRACKING 
(SQUARE METERS) 

BLOCK CRACKING 
(SQUARE METERS) 

EDGE CRACKING (METERS) 

LONGITUDINAL CRACKING 

4a. Wheelpath (Meters) 
Length Sealed (Meters) 

4b. Non-Wheelpath (Meters) 
Length Sealed (Meters) 

REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



0.0 


0.0 0.0 



0.0 0.0 0.0 



0.0 


0.0 


0.0 



0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



39.9 


0.0 


0.0 


0.0 


0.0 


0.0 



29 








100.7 


0.0 


0.0 


0.0 


0.0 


0.0 



PATCHING AND POTHOLES 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Lavina 

Longitude: 109"05'W 
Lattitude: 46^18' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DAYA'EAR) 5/1/02 

SURVEYOR 1: WT SURVEYOR 2: ~BS 



SEVERITY LEVEL 



DISTRESS TYPE N/A 

SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 
(Number) 
(Square Meters) 

SURFACE DEFECTS 

11 BLEEDING 
(Square Meters) 

12 POLISHED AGGREGATE 
(Square Meters) 

13 RAVELING 
(Square Meters) 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 
(Number) 

Length of Affected Pavement 
(Meters) 



0.0 



0.0 



0.0 



0.0 



0.0 



16 OTHER (Describe) Rutting was measurable on the second half of the 

section 
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Location: Lavina 

Longitude: 1 09^05' W 
Lattitude: 46^18' N 



FWD Data 



Test Date: 10/10/01 



Montana Performance Prediction l\Aodels Contract 
Field Data Report 



Layer 


Material 
Type 


Average 

Thickness 

in. 


1 


ACP 


2.8 


2 


CTB 


15.2 


3 


Subgrade 


- 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


6.87 


4.27 


4.00 


3.77 


3.54 


3.21 


2.48 


1.84 


0+00 


9.09 


5.79 


5.43 


5.15 


4.75 


4.34 


3.33 


2.46 


0+00 


11.49 


7.37 


6.89 


6.54 


6.05 


5.51 


4.22 


3.08 


0+00 


15.31 


9.73 


9.12 


8.70 


7.96 


7.26 


5.52 


4.05 


0+50 


6.80 


4.86 


4.50 


4.22 


3.82 


3.35 


2.53 


1.88 


0+50 


8.99 


6.61 


6.19 


5.79 


5.30 


4.66 


3.57 


2.64 


0+50 


11.50 


8.16 


7.63 


7.14 


6.44 


5.71 


4.30 


3.17 


0+50 


15.33 


10.70 


10.04 


9.43 


8.48 


7.53 


5.73 


4.23 


1+00 


6.83 


4.30 


3.98 


3.74 


3.43 


3.07 


2.39 


1.83 


1+00 


9.01 


5.72 


5.31 


4.99 


4.57 


4.09 


3.20 


2.43 


1+00 


11.46 


7.21 


6.71 


6.28 


5.86 


5.19 


4.05 


3.09 


1+00 


15.24 


9.26 


8.70 


8.21 


7.49 


6.72 


5.24 


3.96 


1+50 


6.85 


4.13 


3.67 


3.43 


3.09 


2.76 


2.12 


1.67 


1+50 


9.11 


5.78 


5.08 


4.76 


4.30 


3.82 


2.96 


2.25 


1+50 


11.49 


7.07 


6.24 


5.85 


5.27 


4.68 


3.64 


2.77 


1+50 


15.47 


9.40 


8.36 


7.83 


7.07 


6.29 


4.82 


3.68 


2+00 


6.87 


4.15 


3.92 


3.75 


3.37 


2.98 


2.36 


1.85 


2+00 


9.04 


5.49 


5.20 


4.90 


4.44 


3.93 


3.12 


2.41 


2+00 


11.58 


7.04 


6.64 


6.33 


5.63 


5.02 


3.98 


3.08 


2+00 


15.31 


9.10 


8.66 


8.22 


7.29 


6.48 


5.14 


4.00 


2+50 


6.69 


4.19 


3.79 


3.60 


3.37 


3.08 


2.29 


1.62 


2+50 


8.79 


5.55 


5.10 


4.85 


4.55 


4.15 


3.09 


2.26 


2+50 


11.24 


7.17 


6.63 


6.25 


5.88 


5.36 


3.99 


3.00 


2+50 


15.08 


9.19 


8.53 


8.08 


7.53 


6.84 


5.10 4.31 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


6.74 


6.67 


5.69 


5.09 


4.43 


3.76 


2.74 


2.01 


3+00 


8.95 


9.06 


7.85 


7.07 


6.18 


5.32 


4.00 


3.03 


3+00 


11.30 


10.97 


9.59 


8.60 


7.49 


6.45 


4.78 


3.53 


3+00 


15.11 


14.16 


12.45 


11.25 


9.77 


8.46 


6.30 


4.76 


3+50 


6.72 


4.43 


4.21 


3.99 


3.75 


3.41 


2.80 


2.15 


3+50 


8.94 


6.24 


5.91 


5.64 


5.34 


4.84 


4.00 


3.15 


3+50 


11.39 


7.87 


7.53 


7.14 


6.69 


6.11 


5.00 


3.92 


3+50 


15.20 


10.07 


9.71 


9.12 


8.52 


7.79 


6.38 


5.00 


4+00 


6.15 


6.93 


6.32 


5.94 


5.34 


4.66 


3.44 


2.51 


4+00 


8.26 


10.33 


8.53 


7.98 


7.22 


6.26 


4.62 


3.44 


4+00 


10.48 


11.96 


10.70 


10.03 


9.00 


7.89 


5.85 


4.44 


4+00 


13.98 


14.96 


13.65 


12.67 


11.42 


9.92 


7.43 


5.66 


4+50 


6.73 


6.90 


6.12 


5.69 


5.12 


4.48 


3.34 


2.38 


4+50 


8.93 


9.11 


8.14 


7.55 


6.79 


5.96 


4.49 


3.18 


4+50 


11.27 


11.27 


10.14 


9.40 


8.48 


7.46 


5.65 


4.06 


4+50 


15.34 


14.42 


13.12 


12.15 


10.93 


9.65 


7.38 


5.29 


5+00 


6.79 


4.61 


4.42 


4.16 


3.79 


3.38 


2.63 


2.00 


5+00 


8.98 


6.16 


5.95 


5.61 


5.11 


4.53 


3.49 


2.65 


5+00 


11.38 


7.74 


7.48 


7.01 


6.42 


5.70 


4.42 


3.37 


5+00 


15.40 


10.13 


9.87 


9.29 


8.41 


7.45 


5.76 


4.37 
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Montaria Performance Prediction lilocleis Contract 
Field Data Report 



Location: Lavina 

Longitude: 109"05^W 
Lattitude: 46^18' N 



fProfile Data 



Test Date: 9/27/01 



station 


From 


To 


Length 


Rut Depth 


Rut Deptli 


fWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRl 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





too 


100 


0.17 


0.046 


97 


93 


95 


2+00 


100 


200 


100 


0.15 


0.049 


79 


81 


80 


3+00 


200 


300 


too 


0.11 


0.062 


143 


127 


135 


4+00 


300 


400 


100 


0.14 


0.106 


112 


123 


118 


5+00 


400 


500 


100 


0.27 


0.072 


117 


86 


102 


AVG. 








0.168 


0.067 


109.6 


102.0 


105.8 


STD. 








0.061 


0.024 


23.829 


21.471 


21.156 



160 

140 

120 

f 100 

I 80 

i 60 

40 

20 





Lavina West, N/P-14 
Pass #1 




-#-!R| 1 


-IWP 


~«_!RI2 


-OWP 


-^iR!-, 


fl^VG 



1+00 



2+00 



3+00 

Station fft) 
Westbound 



4+00 



5+00 



Mm 



station 



From 



To 



ft. 



1+00 
2+00 
3+00 
4+00 
5+00 



AVG. 
STD. 



ft. 




100 
200 
300 
400 



100 
200 
300 
400 
500 



Length 



ft. 



100 
100 
100 
100 
100 



Rut Depth 
Average 



Rut Depth 
Std-Dev. 



in. 



0.17 
0.14 
0.11 
0.16 
0.26 



0.168 

0.056 



0.045 
0.056 
0.058 
0.110 
0.079 



0.070 
0.0261 



IWP 
IRI 



99 

79 
125 
124 
114 



108.2 
19.383 



OWP 
IRI 



in./mi. 



92 

77 

127 

109 

104 



101.8 
18.727 



AVG. 
IRI 



96 

78 

126 

117 

109 



105.0 
18.765 



Lavina West, N/P-14 
Pass #2 




•iRII -IWP 
•IRI 2 -OWP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


mp 

IRI 


OWP 
IRI 


AVG. 
IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
4+95 



100 
200 
300 
400 


100 
200 
300 
400 
495 


100 
100 
100 
100 
95 


0.15 
0.16 
0.10 
0.16 
0.24 


0.042 
0.054 
0.048 
0.117 
0.090 


97 

73 

138 

111 

105 


93 
75 

138 
99 
95 


95 

74 

138 

105 

100 


AVG. 
STD. 








0.162 
0.050 


0.070 
0.032 


104.8 
23.520 


100.0 
23.152 


102.4 
23.137 



E 
c 



LavtnaWest,N/P-14 
Pass #3 




■IRI 1 -IWP 
•IRI 2 -OWP 

•IRI -AVG 



1+00 



2+00 



3+00 

Station (1!) 
Westbound 



4+00 



4+95 



station 


From 


To 


Length 


Rut Depth Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 




in./mi. 




1+00 





100 


100 


0.16 


0.044 


98 


93 


95 


2+00 


100 


200 


100 


0.15 


0.053 


77 


78 


77 


3+00 


200 


300 


100 


0.11 


0.056 


135 


131 


133 


4+00 


300 


400 


100 


0.15 


0.111 


116 


110 


113 


5+00 


400 


500 


100 


0.26 


0.080 


112 


95 


104 


AVG. 








0.166 


0.069 


■■ 107.5 


101.3 


104.4 


STD. 








0.055 


0.027 


21.729 


20.104 


20.680 



Lavfna West, N/P-14 
average - all passes 




•IRI1 -IWP 
•iRI2-0WP 
•IRI -AVG 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



5+00 



liil, 



MDT Performance Prediction Models Field Investigation Report 

Fugro-BRE, Inc. August 2002 



APPENDIX J 
GEYSER 



Montana Performance Prediction Models Contract 
Field Data Report 



Location: 


Geyser 


Longitude: 


11 0^28' W 


Lattitude: 


47^14' N 



I Pavement Structure "^ 

Date: March 2002 







1 


rhickness, in 




Layer # 


Material Type 


Before 


After 


Average 


Commets 


1 


ACP 


3.9 


4.3 


4.1 


Chip Seal 


2 


CSB 


11.6 


11.2 


11.4 




3 


Base 


24.5 


26.5 


25.5 


Brown Clayey-Sandy Gravel 


4 


Subgrade 


- 


- 


- 


Dark Brown Stiff Plastic Clay w/ Some Gravel 



Materials Sampling 



Date: 



5/2/02 



Material Type 


Quantity 


Comments 


ACP/CSB 


14 cores 


2-10" & 12-6" cores 


Base 


2 bags 




Subgrade 


6 bags 





SHRP REGION 
STATE 



h r- 



LTPP EXPERIMENT c 






„„,^ SHRf-LTPP STATE CODE 

_ riElD M4TERLAL SAHPLING 

AND FIELD TESTING SHSF ASSIGNED ZD 
ROUTE/HIGHWA Y /^'Srr Lane ^-^"^"^ •'^ 



Direction _jA/i6 



_ FIELD SET NoT 



SAMPLEAEST: (a) Before Sectio n J/" *^ I (b) After Sect ion 

OPERATOR EOTITPMFKrr ncirn "" - "'^'^^ SSEET: 08 

AUGEEIN G DATE r • 2 • ^ z SS Sf ^rn v . ^ . , . ^^ - . . f^^^^ TOBER_Jl_OF_ / 
TOP OF ROCK BASED-i?r ^^^^^ ^^T' ^ ^^ ^^ ^""^ ^^^^ ^^^ 



NOTE: SHOULDER AUGER PROBE IS AN OPTIONAL I TEM, AS DIREcS f sf ISl.''^ 




JZEFl^SAL yiOTiy 20 FZST (Y/N) : V U£PTF TO EEFUSAL:, 

VERIFIED AND APPROVED 



JAjlS' 



(FEET) 



CERTIFIED 

Crew Chief, Contractor 
Affiliation: /i /j 7- 



SHRP Representative 
Af f i li at i on : 



MONTH-DAY-YSAR 

- -19__ 

Date 



Vn-rm cn? /A-,--: 1 T oon 



SHRP REGION 
STATE " /v] r 



smu'-i.X£'f STATE CODE 

FIELD HA.TERIAL SAHPLING 

AHD FIELD TESTING SSSP ASSIGNED ID 



Directio n ty j? 



S^L^^g^ T^ ^.^ r^^.^ • ^Q^^/^^QH;^^ ^ ^ ' ^7 Lane ,..._.„„ 

SAMPLE/TEST: (a) Before Section (b) After Section. ^^l«^ FI ElisETNO' 

««„flAm«n n V LOG OF SHQT 7LDER PROBE " ncG 3]TEET^~nr 

OPERATO R ^^^ /y. EQUIPUm USE D SHEET NUMBffi/ If ' 



^^^o^feife-i^--^ -^--^ ,^--4^:^iI-^rf£^^ 



NOTE: SHOUUER AUGER PROBE IS AH OPTIONAL I TEM, AS DIRECl S BY ISl.' 




EEFUSAl VUEIS 20 FEET (I/N) : f 



DEPTS TO SEFaSAL: 



JFEET) 



CERTIFIED 

G ■ 2i a r'h r^ 

Crew Chief, Contractor 
Affiliation : h CT" 



VERIFIED AND APPROVED 

SHRP Representative 
Affiliation: 



MONTH -DAY- YEAR 

. .19_ 

Date 



Form S05/April 1990 



Project No._ 



Qo^\ 



Control No. 



Project Name /^gSCi^ftir A ^^n\ Sta. : \^3YSC(^ 

Core Log. No. QC-.^> T^tf ^ Qsi Hole No. j 



Drille r Wlt^TfiC>^<^Y Crew^eU^ S^^ Geotech U3;vs3c. oO L 

Date S^J^ Drill.Sir::iiLo Shelbys # Bag Samplet!!! 

Drilling Method - Augers &'' gaging^ iSize. 

Eiev. 



-ZBitJfVjV^£jS^ 



Water Level 



Pipe Installed. 



ssssssssssaa 

Comments : 









rsaasst:a-aa--a--.ag.siaas-a===aa 



0.0-- ^?>Pl■lA^cr 0.*J 



(oR:a^£l -,.^;<>oftv 









ssxaraassaeaaasBss-asBsas 



SPT/SHRT.HYg 



^5^' - 31" 



^•^■- . 5^.> 



.££L 



ss 



^A(» 



•yo- SI 



•y.^>8-t) 



^r;U<t> T<) 



A-V3^IA.g 



5t •S'^b^ 



6Kfa 



/Q<r 



RATS 



i.£^Mifd^ 



Project No. ROo?) 



Control No.. 



Project Name fLES^EAJ^dhl r'ie^\ 
Core Log. No. CL-JK- 3A-Q3 



Sta.: A£ySft^ 



Hole No. 



Driller mAvi^gteigV Cre wTToVx^O S;a/v^ Geotech O i vO (^ QvC) 

Date 5 |P [Oa Drill Scv^^(^<r> Shelbys # Bag Samples 

Drilling Method - Auger s_jS__Casing /Size / Bit <^.'tOfag^ 

Elev. 



Water Level. 



Pipe Installed. 



sssa==3sa 

Comments : 



saasssasasssssss 



0.0- /L^i^ifALT 0'Y5i 


Basaaaeaaasaasaaaassasasaaaaaa 


saasasasasseaaa 

RATE 


ctA i^ . 


.;^-' '58^^ 


&^(^ 




^^ifvJMk' ^«owa) 


3.0' - ^^ 


ss 


"^e^o^ 


S«vObV /oAAOiCt- 


^a'"' '^^'^ 


Sftt 




Uj/^ ^Z.AV 


^ff" • ^y' 


6*sfo 




^O.O 








iSohL 


- 






^ 








y 






^ 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Geyser 



Longitude: 11 0^28' W 
Lattitude: 47^14' N 


SURVEYOR 2 


); 




1 SHEET 1: DISTRESS SURVEY | 

DATE OF DISTRESS SURVEY (MONTH/DAWEAR) 
SURVEYOR 1: WT 


5/2/02 
BS 


SEVERITY LEVEL 


DISTRESS TYPE 


LOW 


MODERATE 


HIGH 


CRACKING 

1 FATIGUE CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 


2 BLOCK CRACKING 








(SQUARE METERS) 


0.0 


0.0 


0.0 










3 EDGE CRACKING (METERS) 


0.0 


0.0 


0.0 


4 LONGITUDINAL CRACKING 








4a. Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 










4b. Non-Wheelpath (Meters) 


0.0 


0.0 


0.0 


Length Sealed (Meters) 


0.0 


0.0 


0.0 



REFLECTION CRACKING AT JOINTS Not Recorded 



TRANSVERSE CRACKING 
Number of Cracks 
Length (Meters) 
Length Sealed 



PATCHING AND POTHOLES 

7 



PATCH / PATCH DETERIORATION 

(Number) 

(Square Meters) 

Potholes 
(Number) 
(Square Meters) 












0.0 


0.0 


0.0 


0.0 


0.0 


0.0 












0.0 


0.0 


0.0 













0.0 


0.0 


0.0 



Location: Geyser 
Longitude: 110^28' W 
Lattitude: 47^14' N 



I SHEET 2: DISTRESS SURVEY | 



DATE OF DISTRESS SURVEY (MONTH/DA YA^EAR) 5/2/02 
SURVEYOR 1: WT SURVEYOR 2: BS 

SEVERITY LEVEL 



DISTRESS TYPE N/A 



SURFACE DEFORMATION 

9 RUTTING - REFER TO PROFILE DATA 

10 SHOVING 

(Number) I "o 

(Square Meters) 0^ 

SURFACE DEFECTS 

11 BLEEDING 

(Square Meters) 0^ 

12 POLISHED AGGREGATE 

(Square Meters) a£ 

13 RAVELING 

(Square Meters) 0^ 

MISCELLANEOUS DISTRESSES 

14 LANE-TO-SHOULDER DROPOFF - Not Recorded 

15 WATER BLEEDING AND PUMPING 

(Number) | "o 

Length of Affected Pavement 

(Meters) 0.0 

16 OTHER (Describe) No distress, chip sealed on Spring 2001 

the only distress. ^ 
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Montana Performance Prediction Models Contract 
Fieid Data Report 



Location: 

Longitude: 

Lattitude: 



Geyser 



11 0^28' W 
47^14 N 



FWD Data 



Test Date: 10/10/01 



Layer 



Material 
Type 



ACP 



CSB 



Base 



Subgrade 



Average 
Thickness 

in. 



4.1 



11.4 



25.5 



Station 
ft 


Load 
kips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


0+00 


6.53 


2.25 


1.99 


1.89 


1.79 


1.47 


0.97 


0.54 


0+00 


8.98 


3.12 


2.79 


2.54 


2.29 


2.07 


1.82 


1.58 


0+00 


11.47 


3.98 


3.56 


3.26 


2.92 


2.62 


2.04 


1.76 


0+00 


15.33 


5.28 


4.78 


4.36 


3.88 


3.50 


2.74 


2.15 


0+50 


6.47 


1.84 


0.04 


0.03 


0.01 


0.00 


0.01 


0.01 


0+50 


8.84 


2.55 


2.16 


1.98 


1.75 


1.56 


1.20 


0.88 


0+50 


11.49 


3.30 


2.83 


2.59 


2.28 


2.05 


1.56 


1.14 


0+50 


15.46 


4.47 


3.80 


3.49 


3.05 


2.75 


2.06 


1.71 


1+00 


7.80 


2.67 


2.37 


2.41 


2.34 


1.82 


1.36 


0.97 


1+00 


10.08 


3.41 


3.03 


2.84 


2.66 


2.40 


1.97 


1.60 


1+00 


12.15 


4.08 


3.66 


3.45 


3.22 


2.88 


2.39 


1.94 


1+00 


14.78 


4.90 


4.41 


4.12 


3.83 


3.47 


2.85 


2.34 


1+50 


7.80 


2.92 


2.68 


2.53 


2.30 


2.05 


1.64 


1.31 


1+50 


10.05 


3.72 


3.42 


3.22 


2.94 


2.62 


2.13 


1.68 


1+50 


12.15 


4.47 


4.11 


3.88 


3.57 


3.17 


2.53 


2.27 


1+50 


14.87 


5.40 


4.98 


4.69 


4.27 


3.81 


3.06 


2.46 


2+00 


7.79 


2.78 


2.42 


2.26 


2.05 


1.96 


1.69 


1.37 


2+00 


10.03 


3.56 


3.12 


2.89 


2.67 


2.43 


2.10 


1.85 


2+00 


12.17 


4.31 


3.78 


3.48 


3.23 


2.92 


2.39 


2.16 


2+00 


14.73 


5.14 


4.55 


4.17 


3.83 


3.53 


2.81 


2.29 


2+50 


7.86 


3.17 


2.67 


2.42 


2.14 


1.89 


1.45 


1.16 


2+50 


10.05 


4.04 


3.41 


3.08 


2.74 


2.43 


1.91 


1.46 


2+50 


12.12 


4.83 


4.08 


3.68 


3.29 


2.93 


2.29 


1.75 


2+50 


14.74 


5.76 


4.92 


4.45 


3.90 


3.50 


2.71 


2.09 



station 
ft 


Load 
i<ips 


Deflection 1 
mils 


Deflection 2 
mils 


Deflection 3 
mils 


Deflection 4 
mils 


Deflection 5 
mils 


Deflection 6 
mils 


Deflection 7 
mils 


3+00 


7.77 


2.46 


2.12 


1.96 


1.79 


1.66 


1.20 


0.94 


3+00 


10.07 


3.14 


2.73 


2.54 


2.34 


2.07 


1.51 


1.20 


3+00 


12.17 
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3.30 
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2.76 


2.53 


1.81 


1.39 


3+00 
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4.55 
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2.17 


1.69 
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Montana Performance Prediction Models Contract 
Field Data Report 



Location: Geyser 

Longitude: 110^28^ W 
Lattitude: 47^14' N 



I Profile Data | 
Test Date: 9/25/01 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std-Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.01 


0.010 


63 


85 


74 


2+00 


100 


200 


100 


0.02 


0.013 


66 


72 


69 


3+00 


200 


300 


100 


0.01 


0.009 


52 


78 


65 


4+00 


300 


400 


100 


0.02 


0.014 


50 


81 


66 


4+95 


400 


495 


95 


0.02 


0.012 


67 


78 


73 


AVG. 








0.016 


0.012 


59.6 


78.8 


69.2 


STD. 








0.005 
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Geyser-Stanford East, P-57 
Pass#1 





'!RI1 -IWP 
•IRI 2 -OWP 
'!R!-AVG 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



4+95 



station 


From 


To 


Length 


Rut Depth 


Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Oev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 


in. /mi. 


1+00 





100 


100 


0.01 


0.009 


82 


64 


73 


2+00 


100 


200 


100 


0.01 


0.011 


52 


60 


56 


3+00 


200 


300 


100 


0.02 


0.011 


61 


62 


62 


4+00 


300 


400 


100 


0.00 


0.000 


42 


52 


47 


5+00 


400 


500 


100 


0.01 


0.010 


51 


61 


56 


AVG. 








0.010 


■'0.008 


57.6 


59.8 


58.7 


STD. 
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4.604 
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Geyser-Stanford East, P-57 
Pass #2 




•IRI 1 - IWP 

'IRi2-0WP 

>IR!-AVG 



1+00 



2+00 



3+00 

Station (ft) 
Westbound 



4+00 



5+00 



station 


From 


To 


Length 


Rut Depth 
Average 


Rut Depth 
Std.Dev. 


IWP 
IRl 


OWP 
IRl 


AVG. 
IRl 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 
2+00 
3+00 
4+00 
4+95 



100 
200 
300 
400 


100 

200 
300 
400 
495 


100 
100 
100 
100 

95 


0.01 
0.00 
0.01 
0.01 
0.01 


0.010 
0.001 
0.008 
0.008 
0.011 


122 
59 
71 
45 
56 


77 
68 
78 
64 
89 


100 
64 
75 
55 
73 


AVG. 
STD. 








0.008 
0.004 


0.008 

0.004 


70.6 
30.188 


75.2 
9.731 


72.9 
16.861 
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Geyser-Stanford East, P-57 
Pass #3 




■IRl 1 -IWP 
•IRl 2 -OWP 

•IRl -AVG 



1+00 



2+00 



3+00 

Station (ft) 

Westbound 



4+00 



4+95 



station 


From 


To 


Length 


Rut Depth Rut Depth 


IWP 


OWP 


AVG. 










Average 


Std.Dev. 


IRI 


IRI 


IRI 


ft. 


ft. 


ft. 


in. 


in./mi. 


1+00 





100 


100 


0.01 


0.010 


89 


75 


82 


2+00 


100 


200 


100 


0.01 


0.008 


59 


67 


63 


3+00 


200 


300 


100 


0.01 


0.009 


61 


73 


67 


4+00 


300 


400 


100 


0.01 


0.007 


46 


66 


56 


5+00 


400 


500 


100 


0.01 


0.011 


58 


76 


67 


AVG. 








0.011 


0.009 


62.6 


71.3 


66.9 


STD. 
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0.001 


15.964 


4.833 


9.693 
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Geyser-Stanford East, P-57 

average - all passes 




•IRI 1 -IWP 
•IRI 2 -OWP 
•IRI- AVG 
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